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Fig.  A.  Using  the  earth-a  pageant  of  human  progress.  This  picture  suggests  our 
^ You  will  find  here  something  about  the  development  of  many  things  of  which  you  will  read  m this  book. 


SOMETHING  NEW 

This  book  presents  a new  feature  in 
elementary  geography.  The  concept  of 
world  regions  is  here  presented  in  a more 
accurate  way  than  has^previously  been  done 
in  elementary  texts.  On  the  climatic- 
regions  map  (pages  2-3)  the  climates  of  the 
world  are  separated  into  a number  of  types. 
The  map  shows  the  parts  of  the  world  in 
which  each  type  is  located.  This  map  will 
be  a great  aid  in  putting  order  and  meamng 
into  geography.  This  map  is  also  a distinct 
stimulus  to  geographic  thinking. 

I predict  an  important  future  for  the 
climatic-regions  map  in  the  study  of  geog- 
raphy on  several  levels.  Climatic-regions 
maps  have  been  in  use  in  Europe  for  a long 
time.  A map  much  like  the  one  on  pages 
two  and  three  was  published  some  thirty 
years  ago  by  that  first  British  geographer  of 
his  generation,  the  late  and  much  lamented 
A.  J.  Herbertson. 

ITS  RELATION  TO  THE  NEW 
GEOGRAPHY 

In  this  volume  climatic  regions  are  not 
the  basis  of  organization,  but  are  a new  tool 
useful  in  explaining  the  facts  of  geography. 
Explanation  has  become  much  more  im- 
portant since  geography  is  recognized  as  a 
study  of  the  relationship  of  man  and  the 
earth  on  which  he  lives. 

SINGLE  CYCLE— PLUS  SERIES 

Our  Industrial  World  is  the  capstone 
of  a single-cycle  series.  The  other  books  in 
the  series  are  Home  Folks,  a study  of  home 
geography  in  the  United  States;  World 
Folks,  a study  of  life  in  typical  environ- 
ments at  home  and  abroad;  American 
Lands  and  Peoples;  and  Foreign  Lands 
AND  Peoples.  These  last  two  books  pre- 
sent in  detail  the  peoples  and  countries  of 
the  world. 

After  this  thorough  once-over,  the  ques- 
tion of  how  best  to  organize  material  for 
a final  survey  confronts  the  author.  Time 
has  brought  students  of  earlier  books  to  a 
more  advanced  stage  of  mental  develop- 
ment. Students  who  use  this  book  need  to 
see  many  old  facts  in  new  relationships. 
How  shall  familiar  material  and  the  new 
material  be  organized  to  attain  this  end? 


THE  PLAN  OF  THIS  BOOK 

In  Our  Industrial  World,  as  in  aU 
geography,  we  wish  to  have  unity  and  we 
also  wish  to  avoid  unnecessary  repetition. 
Therefore  in  this  book  we  study  the  world 
by  studying  world  industries. 

WORLD  INDUSTRIES  AND  WORLD 
REGIONS 

If  we  foUow  the  usual  method  and  study 
the  earth  by  countries  or  by  continents,  we 
find  that  wheat,  for  example,  requires  a 
major  treatment  in  the  United  States,  an- 
other in  Canada,  another  in  Europe,  an- 
other in  Argentina,  another  in  Australia, 
with  minor  treatments  in  India,  China, 
Turkey,  and  South  Africa.  Each  area  is 
taken  up  at  a different  time  and  without 
connection  with  the  others.  This  method 
may  be  good  for  the  first  going-over  of  the 
world,  but  it  becomes  irksome  repetition  in 
a review. 

On  the  world  industries  basis,  as  followed 
in  this  book,  we  have  one  presentation  of 
wheat.  First,  the  characteristics  of  the 
plant  and  the  climates  it  needs.  These 
facts  are  made  clear  by  the  world-chmate 
maps.  The  maps  enable  us  to  compare  the 
different  regions  and  appreciate  the  impor- 
tance of  wheat,  not  to  one  country  only  but 
to  the  human  race. 

THE  PLACE  OF  THE  UNITED  STATES 

Using  this  topic  of  wheat  as  an  example  of 
the  presentation  by  world  industries,  we 
first  study  wheat  in  the  United  States.  Im- 
mediately thereafter  we  study  wheat  in 
other  countries  and  continents.  Thus  we 
appreciate  the  true  place  of  the  United 
States  in  the  world  with  regard  to  wheat. 

UNITY  A NECESSITY  IN  GEOGRAPHY 

This  study  of  world  industries  with  the 
aid  of  the  map  of  world-chmatic  regions 
aids  greatly  in  one  of  the  most  difficult 
problems  in  the  teaching  or  the  writing  of 
geography.  We  must  deal  with  many  facts. 
^^Hien  we  have  finished  do  we  leave  in 
the  student’s  mind  bewilderment  of  unre- 
lated and  soon-to-be-forgotten  facts  or  have 
we  taken  groups  of  facts  and  created  from 
them  a sense  of  unity? 

In  the  search  for  areas  having  unity,  one 
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finds  that  any  continent  has  almost  as  many 
different  kinds  of  land  as  the  world  itself. 
Again,  almost  any  country  has  so  many 
kinds  of  land  and  so  many  kinds  of  human 
situations  that  one  can  rarely  say  anything 
that  is  true  about  the  whole  of  any  country. 
The  same  is  true  even  of  most  of  our 
American  states.  Within  the  boundaries  of 
the  state  of  New  York  is  level,  sandy  Long 
Island  with  its  semi-marine  climate  and  a 
growing  season  190  days  long,  and  the 
Adirondacks  with  deep  snow,  sub-zero 
weather,  and  a growing  season  less  than  90 
days  in  length. 

But  the  spring-wheat  regions  of  Dakota, 
Manitoba,  Saskatchewan,  Southeastern 
Russia,^  and  Western  Siberia  are  strikingly 
ahke.  The  winter- wheat  regions  with  the 
Mediterranean  climate  in  seven  continents 
are  also  strikingly  ahke. 

TYPE  STUDY 

This  study  of  world  industries  with  the 
aid  of  the  world-climatic-regions  map  is 
type  study  in  its  widest  apphcation. 

THE  WEALTH  OF  MATERIAL 

Please  glance  through  the  Table  of  Con- 
tents on  pages  v-vii.  It  shows  what  I 
mean  by  a wealth  of  material.  The  world 
is  so  big,  there  are  so  many  interesting  and 
useful  things  in  it,  there  are  so  many 
countries  to  be  presented,  so  many  peoples 
that  we  need  to  understand  that  I burn 
with  the  desire  to  make  the  book  as  big  as 
a dictionary.  The  limitations  of  space 
which  the  school  systems  set  demand 
rigorous  limits.  However,  this  preface  wiU 
show  you  how  to  get  access  to  the  rest  of 
the  material  needed  for  the  more  adequate 
presentation  of  geography  for  students  of 
this  grade. 

One  of  the  first  impulses  that  urged  me  to 
make  the  book  bigger  than  was  possible  was 
a desire  to  restate  the  things  that  it  discusses. 
Even  if  that  were  desirable,  space  does  not 
permit.  This  final  survey  volume  must  be 
written  on  the  assumption  that  the  student 
retains  from  his  previous  work  in  geography 
a considerable  knowledge  of  the  various 
countries  and  their  industries.  But,  even 
if  he  does  remember  facts,  a good  student 
wiU  often  want  to  check  the  facts  again  be- 
cause in  this  book  he  will  be  seeing  familiar 
facts  in  new  relationships.  Therefore  the 


use  of  a survey  book  such  as  this  will  be 
most  effective  if  the  student  frequently  con- 
sults the  books  he  has  previously  studied. 
Thus  he  wiU  be  able  to  check  up  material 
to  which  this  book  refers,  and  he  will  see  the 
facts  from  a fresh  viewpoint.  Seeing  an  old 
friend  in  a new  relationship  is  a very  educa- 
tive process. 

The  consultive  use  of  earlier  books  will 
require  the  use  of  the  index.  By  this  means 
the  student  wiU  form  an  excellent  habit  of 
finding  and  using  related  material.  Almost 
every  subject,  not  fuUy  treated  here,  is  pre- 
sented in  one  of  the  other  books  of  the  series, 
and  also  to  a considerable  degree  in  other 
single-cycle  geographies.  It  is  almost  neces- 
sary that  some  single-cycle  geography  series, 
as  weU  as  encyclopedias  and  other  reference 
books  (page  374)  be  within  reach  of  the 
student  using  the  book.  Consulting  other 
books  stimulates  thought  and  wiU  do  much 
to  fix  the  subject  matter  more  permanently 
in  memory. 

THE  STATISTICAL  APPENDIX 
Much  thought  and  labor  have  been  be- 
stowed on  the  statistical  appendix.  It  con- 
tains a great  amount  of  material  that  can 
be  used  to  Ulustrate  the  apphcation  of  the 
geographic  principles  that  are  stated  in  the 
text.  The  wide-awake  student  should  be 
able  to  find  many  useful  illustrations  there. 
EspeciaUy  do  I caU  attention  to  Tables  57 
and  62  which  are  almost  a volume  in  them- 
selves. Table  71  has  the  material  for  a 
great  number  of  climate  graphs  that  wiU 
afford  instructive  comparisons. 

THE  IDEA  OF  DEVELOPMENT 

To  become  acquainted  with  a country  or 
an  industry  we  should  have  some  knowledge 
of  the  causes  upon  which  its  development 
is  based.  Therefore,  beginning  with  the 
frontispiece,  this  book  has  in  its  carefuUy 
thought  pages  many  accounts  of  the  develop- 
ment of  industries  and  of  regions. 

The  greatest  things  that  have  happened 
to  the  human  race  in  the  past  hundred  years 
are  the  advances  in  science  and  the  conse- 
quent development  of  machinery  for  pro- 
duction and  transport.  Industries  which 
were  local  have  become  worldwide,  and 
these  world  industries  have  developed 
world  trade  and  world  rivalries. 
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REVIEW 

In  the  latter  part  of  the  book  in  the  study 
of  trade  are  some  review  sections  that  are 
far  reaching.  Teachers  are  urged  to  use 
them  carefully  and  to  make  similar  ques- 
tions that  particularly  fit  the  year’s  work 
done  by  the  class. 

ILLUSTRATIONS 

The  illustrations  have  been  selected  or 
made  with  great  care.  The  one  on  page  78 
represents  three  weeks  of  detailed  work. 
Perhaps  that  is  one  of  the  reasons  why  no 
other  book  has  such  a map.  Be  sure  that 
every  pupil  sees  what  every  figure  shows  and 
knows  the  relation  to  the  ideas  in  the  text. 

CONNECT  GEOGRAPHY  WITH  LIFE 

We  five  in  a perfect  flood  of  material  that 
connects  with  the  work  of  this  year  in  geog- 
raphy. You  should  by  all  means  get  much 
current  material  and  show  its  relation  to  the 
course.  Nearly  all  statistics  of  agriculture 
are  omitted  from  the  statistical  appendix 
because  you  can  get  the  Yearbook  of  the 
United  States  Department  of  Agriculture  free 
from  your  congressman  or  senator.  Statis- 
tics of  commerce,  up  to  date  and  in  useful 
detail,  can  be  had  from  the  Yearbook  of  the 
Department  of  Commerce,  Foreign  Countries. 

A thousand  illustrative  facts  about  almost 
every  industry  in  every  country  can  be  had 
from  The  New  York  Times  daily.  Wherever 
your  school  is  located  subscribe  to  The  New 
York  Times  if  possible. 

The  United  States  Weather  Map,  daily, 
30  cents  per  month,  should  be  had  for  at 
least  the  month  during  which  you  teach  the 
chapter  on  Corn. 

The  books  listed  in  appendix.  As  aids  to 
teacher  and  students,  I have  put  on  page  374 
a very  carefully  selected  fist  of  books  for 
both  teacher  and  student.  The  last  fist, 
the  books  of  travel  and  exploration,  reminds 
me  of  my  youth  in  a little  red  schoolhouse  on 
a hill.  Thursday  was  the  most  important 
of  the  five  schooldays  because  at  noon  the 
mailman  left  the  Youth's  Companion  at  the 
post  office  across  the  common.  During  the 
afternoon  I diligently  read  it  while  pretend- 
ing to  study.  I am  still  grateful  to  that 
kind  teacher  who  pretended  not  to  see. 


In  the  list  of  books  of  travel,  in  the  appen- 
dix, I have  put  some  that  are  not  only  in- 
teresting to  read,  but  that  also  give  geo- 
graphical background.  If  you  cannot  get  all 
do  not  miss  Tschiffely’s  Ride,  The  Land  of 
Feast  and  Famine,  Young  Fu  of  the  Upper 
Yangtze,  and  Ho-Ming,  Girl  of  New  China. 
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Fig.  A.  A group  of  Pygmy  bowmen  in  the  tropical  forest 
which  is  their  home. 


INTRODUCTION 


WHERE  IS  THE  LAND  THAT  FEEDS  YOU} 


Think  This  Through.  What  workers  may 
have  helped  in  some  way  in  producing  the 
articles  for  my  breakfast  and  in  bringing  the 
food  to  my  table?  What  workers  helped  with 
the  Pygmy’s  supper? 

People  buried  in  a great  forest.  The 
island  of  Papua,  north  of  Austraha  (Plate 
II  and  Fig.  3- A),  is  about  nine  times  as 
large  as  the  State  of  New  York,  and  is 
mostly  forest  covered.  Papua  is  one  of  the 
least-known  parts  of  the  world.  Two  or 
three  explorers  have  reported  that  tribes  of 
little  people  less  than  five  feet  in  height, 
whom  we  call  Pygmies,  live  in  the  interior. 

Recently,  an  American  anthropologist 
went  to  visit  the  Pygmies.  He  had  a hard 
time  getting  there.  For  several  days,  as  he 
went  upstream  in  a canoe,  he  passed  through 
country  inhabited  by  big  six-foot  Papuans, 
who,  when  they  want  a real  feast,  have  the 
unpleasant  habit  of  eating  a man.  Their 
country  is  also  badly  infested  with  malaria. 

I (1) 


The  anthropologist  and  his  companions 
went  on  upstream  as  far  as  they  could  go  in 
their  canoes.  Then  they  traveled  for  days 
in  mountainous  and  totally  uninhabited 
country.  At  last  they  found  the  Pygmies 
— many  villages  of  them — ^living  in  the 
mountains  at  an  altitude  of  3000  to  4000 
feet.  Pygmies  are  of  the  Negrito  race. 

Stone-age  farms.  These  people  had 
never  seen  a white  man  nor  had  they  ever 
traded  with  one.  They  had  no  goods 
whatever  such  as  white  men  have — not 
even  a glass  bead,  a piece  of  wire,  a spool 
of  thread,  or  a knife.  They  had  no  metal. 
They  used,  and  still  use,  stone  axes,  stone 
knives,  and  rattan  thongs. 

These  Pygmies  are  farmers.  To  make 
gardens  the  men  chop  down  trees  and  burn 
them.  They  make  a tight  stake  fence  to 
keep  out  the  numerous  wild  pigs.  The 
women  cultivate  the  gardens.  Everyone 
works,  and  aU  share  the  produce.  While 
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CLIMATIC  REGIONS 


Fig.  A.  This  map  shows  in  a general 
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Polar  ice  cap:  snow  does 
not  melt,  piles  up,  becomes 
glacier;  many  mountains 
have  small  areas  not  shown. 
High  mountains,  all  types 
of  climate  from  that  at 
base  to  ice  cap  if  high 
enough. 

Irrigated  land;  only  the 
largest  could  be  shown. 
There  are  hundreds  of 
patches  of  it. 


Tropic  forest  climate:  hot  all  the  year;  enough 
rainfall  to  cause  forests,  less  tall  and  more  like  thicket 
at  edges. 

Tropic  grassland  climate:  short,  rainy  season; 
grass  and  scrub. 

Tropic  savanna  climate:  longer  rainy  season; 
grass  and  scattered  trees. 

Desert  climate:  scanty  pasture  in  places  for  a 
short  season. 

i Sandy  and  stony  desert. 

Temperate  grassland  climate:  winter  cool  or 
^ cold;  summer  hot;  rain  scanty. 

More  rain;  better  grass;  some  farming  in  better  spots. 


Tundra  climate:  very  cold  in  winter;  cool,  short 
summer;  moss,  lichens,  shrubs,  grass;  caribou,  rein- 
deer and  musk  ox  pasture;  no  trees,  no  farms. 

High  plateau  climate:  cold;  summer  too  frosty 
for  trees;  a little  barley  in  warm  nooks;  pasture  for 
sheep,  goat,  llama,  yak. 

Northern  coniferous  forest:  long,  cold  winter; 
short  summer;  forest,  spruce  and  other  conifers;  furs, 
game,  fish,  wood;  frosts  stop  farmer. 

Cool,  moist  west  coast : oceanic  climate;  rainy  win- 
ter; showery  summer;  good  grass,  potatoes,  oats;  damp- 
ness bothers  farmer. 

Too  cool  for  grain. 

Small  grain,  potato,  grass  climate:  long,  cold, 
snowy  winter;  cool,  moist  summer;  forests,  conifer  and 
deciduous;  grass,  potatoes,  rye,  oats,  barley. 


Spring  wheat,  continental  cli- 
mate; very  cold  winter,  little  snow; 
too  dry  for  forests;  natural  grass- 
land; summer  warm,  moist. 

Corn  and  winter  wheat : winter 
frost,  rain,  snow;  summer  hot; 
mostly  natural  forest;  corn;  winter 
wheat,  better  at  north  and  west. 
Mediterranean  climate : cool, 
rainy  winter,  some  frost;  summer 
dry;  suits  wheat,  grape,  olive, 
oranges  in  sheltered  nooks. 


Cotton,  rice  and  corn:  winter 
warm,  rainy,  cold  waves  and  frost; 
natural  forest;  suits  cotton,  rice, 
corn,  and  many  other  crops. 
Florida  climate : long,  hot,  rainy 
summer,  short  winter,  frost  in  most 
parts;  oranges,  corn,  many  crops. 
(Note  altitude  in  South  America.) 
Tropical  Upland;  elevation  makes 
climate  cooler  than  lowlands  near 
by;  all  have  rainy  season;  cofliee, 
corn,  millet,  sorghums. 
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You  will  find  this  map  of  climatic  regions  very  useful  in  the  study  of  geography.  You  may  say  that  it  gives  you  geographic  yard- 
sticks with  which  to  measure  the  world.  For  example,  take  the  region  marked  12.  When  you  have  studied  one  of  them  fully  (probably 
California),  you  will  know  a great  deal  about  each  of  the  other  five  regions  having  the  California  (Mediterranean)  type  of  climate. 
When  you  become  familiar  with  the  climate  and  occupations  of  one  region,  you  know  how  man  can  use  the  earth  in  similar  regions. 

The  six  graphs  in  the  lower  right  corner  of  the  map  may  be  called  pictures  of  climates.  The  columns  show  the  average  amount  of 
rainfall  for  each  month  at  a particular  place.  See  figures  at  right.  Indianapolis  has  three  and  a quarter  inches  of  rain  in  December. 
How  much  does  Para  have?  H The  curved  line  crossing  the  graph  shows  the  average  femjl>era<ure  for  each  month.  See  figures  at  left. 
Para  has  a January  temperature  of  76°  F.  What  has  Indianapolis?  If  Table  No.  71  (Appendix)  gives  the  figures  from  which  you  may 
make  more  graphs  and  thus  make  pictures  of  the  climates  in  many  parts  of  the  world. 


way  the  world’s  climatic  regions. 
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INTRODUCTION 


Fig.  A.  The  tall  black  fellow  is  less  than  six  feet  tall. 
How  tall  do  you  say  the  white  man  is?  the  Pygmy? 


Fig.  B.  A camp  of  Pygmies  in  Papua.  One  of  the 
men  is  splitting  wood  with  a stone  ax. 


the  white  men  stayed,  the  chief  and  his 
wife  came  to  their  camp  every  evening  and 
gave  to  each  of  the  visitors  a share  of  the 
potatoes  and  bananas  the  women  had 
brought  in  that  day. 

The  main  crop  in  their  gardens  is  sweet 
potatoes.  The  green  tops  of  the  sweet  po- 
tatoes serve  as  cabbage,  lettuce,  and  salad 
for  the  Pygmies.  They  also  grow  taro  (a 
vegetable  much  hke  the  potato),  lemons, 
bananas,  tobacco,  and  sugar  cane,  which  is 
their  great  delicacy.  For  meat,  the  forest 


gives  wild  pig  and  other  game  to  the  expert 
bowmen. 

House,  food,  and  clothes.  The  house 
of  the  Pygmies  is  made  of  spUt  logs  stuck 
upright  in  the  ground  hke  posts  and 
covered  with  a thatch  roof.  There  is  no 
furniture  whatever.  The  floor  is  entirely 
covered  with  bark,  swept  clean.  In  the 
middle  of  the  floor  is  a bare  place  shghtly 
sunken.  This  is  the  fireplace.  Smoke  goes 
out  through  the  thatch.  The  women  cook 
one  meal  a day,  at  evening.  They  wrap 
the  pig,  the  potatoes,  and  the  taro  in  green 
banana  leaves  and  put  them  on  hot  stones. 
They  cover  the  food  with  hot  stones  which 
they  lift  from  the  fire  with  wooden  tongs. 
On  the  stones  they  put  leaves,  then  more 
stones,  and  more  leaves.  The  anthro- 
pologists say  that  this  fireless  cooker  cooks 
the  food  very  well. 

It  is  the  woman’s  job  to  cook  the  food. 
It  is  the  man’s  job  to  bring  in  the  firewood 
every  afternoon.  One  afternoon  the  chief 
forgot  his  firewood  as  he  sat  talking  in  the 
white  men’s  camp.  His  wife  came  and 
pulled  his  ear  and  scolded  him  roundly, 
whereupon  he  went  and  got  wood  for  the 
fire.  The  Pygmies  spend  their  evenings 
sitting  around  the  fire  roasting  sweet 
potatoes  and  singing  songs. 

They  wear  no  clothes  except  strings  of 
beads  made  of  seeds,  and  a very  short  waist 
covering  made  of  the  fibrous  bark  of  an 
orchid  plant.  When  the  Pygmies  travel, 
they  carry  with  them  bow  and  arrows,  and 
over  the  shoulder  they  carry  a bag  of 
woven  bark.  The  bag  contains  aU  the  rest 
of  their  movable  property — a stone  ax, 
stone  knife,  a pipe  with  an  acorn  bowl,  and 
tobacco.  Sometimes  they  wear  feather 
hats.  In  three  days  these  men  traveled  as 
far  as  the  white  men  had  gone  in  a week. 

Pygmy  manners.  The  man-eating,  six- 
foot-tall  Papuans  were  noisy  and  rude. 
They  stole  things  from  the  white  men. 
The  Pygmies  were  quiet,  pohte,  and  hospi- 
table. They  stole  nothing.  They  kept 
every  promise.  They  would  take  nothing 
for  the  food  that  they  gave  the  white  men. 
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Fig.  A.  Pygmies  beside  their  house  in  a forest  clearing.  Find  in 
the  picture  a bow;  a pig-tight  fence;  sugar  cane;  banana  leaves. 


Fig.  B.  Pygmy  woman  building  a fire  to  heat  the  stones  to  roast 
the  supper.  Name  all  the  things  which  you  see  in  the  picture. 


and  they  gave  every  white  man  a 
present  when  he  arrived.  When 
the  white  men  left,  the  Pygmies 
accompanied  them  several  days’ 
journey  to  the  canoes.  Upon  hear- 
ing that  the  white  men  would  never 
come  back,  the  Pygmies  stood  with 
tears  streaming  down  their  faces 
as  they  watched  their  visitors 
depart. 

Home  space  and  sustenance 
space.  The  space  where  a man 
hves  is  his  home  space.  The  place 
that  furnishes  him  the  things  he 
uses  is  his  sustenance  space.  With 
the  Pygmies,  home  space  and  suste- 
nance space  were  both  within  an 
area  of  two  or  three  square  miles. 

In  the  American  colonies.  In 
George  Washington’s  time  men  long 
had  had  horses,  cows,  sheep, 
goats,  hogs,  poultry,  metals,  glass, 
many  hand  tools,  wagons,  and 
sailing  ships.  But  the  wagon  could 
not  haul  much  freight  nor  take  it 
far.  The  sailing  ship  was  slow  and 
expensive.  Therefore,  in  George 
Washington’s  time  every  neigh- 
borhood was  almost  a complete 
sustenance  space  of  the  people  who 
hved  there.  From  their  home 
neighborhood  the  people  got  their 
food,  the  flax  and  wool  for  their 
homespun  clothes,  the  wood  for  their 
houses  and  fireplaces.  Local  artisans  made 
wagons,  furniture,  leather,  and  most  of 
the  tools.  From  distant  places  people 
received  only  a few  things — salt,  glass,  a 
Httle  iron  for  the  local  blacksmith,  gold 
and  silver,  and  for  the  few  who  could  afford 
luxuries,  there  was  a httle  spice,  a httle 
sugar,  a httle  tea,  and  ornaments.  These 
few  things  were  brought  from  distant  places, 
but,  in  the  main,  home  space  and  sustenance 
space  were  stiU  the  same  neighborhood,  a 
matter  of  twenty  or  thirty  square  miles. 

My  sustenance  space.  This  morning 
the  bowl  of  fruit  upon  my  breakfast  table 
contained  an  orange  from  California  and 


one  from  Florida;  a banana  from  Central 
America;  an  apple  from  Virginia,  and 
another  from  Washington  State;  a few  grapes 
from  California;  and  grapefruit  from  Texas. 

My  toast  was  made  from  Dakota  wheat 
ground  into  flour  in  Minneapolis,  Minne- 
sota. The  loaf  of  bread  was  baked  in  a 
huge  seven-story  bakery  in  a city  some  miles 
away.  The  bread  was  buttered  with  Wis- 
consin butter.  I had  an  egg  from  Ohio, 
salt  from  New  York  State,  pepper  from  the 
East  Indies,  bacon  from  Chicago,  coffee 
from  Brazil,  and  sugar  from  Cuba.  My 
wife  sipped  tea  from  India,  and  my  son  had 
cocoa  from  West  Africa. 
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The  morning  was  cloudy,  so  the  break- 
fast table  was  hghted  with  electricity 
brought  by  wire  of  Montana  copper  from  a 
waterfall  a hundred  miles  away.  The 
telephone  rang.  As  I picked  up  the  instru- 
ment, I lifted  a very  comphcated  piece  of 
machinery  in  which  were  used  all  of  the 
articles  (numbered  1 to  21)  on  the  map  at 
the  top  of  this  page. 

My  sustenance  space  includes  every  con- 
tinent, dozens  of  countries,  millions  and 
millions  of  square  miles. 

I picked  up  the  morning  newspaper  of 
December  20,  the  day  I am  writing  this 
chapter.  It  gave  news  about  Antarctica, 
Australia,  Hawaii,  four  countries  in  Africa, 
eleven  countries  in  Asia,  nine  in  South 
America,  nine  in  North  and  Central 
America,  twenty-five  in  Europe,  and  six 
islands  of  the  sea. 

Our  changing  sustenance  space.  The 
Pygmies  of  Papua,  hving  alone  in  their 
forest,  know  nothing  of  other  parts  of  the 
world  and  get  nothing  from  other  peoples. 

Settlers  in  the  American  colonies  knew  a 


little  of  other  lands  and  peoples  and  ex- 
changed goods  to  a limited  extent. 

Today  we  have  knowledge  of  far-distant 
peoples  and  countries;  the  telephone,  tele- 
graph, and  radio  bring  news  of  them  every 
day.  We  receive  their  products  and  send 
to  them  goods  that  we  have  made. 

Our  country  is  related  in  a new  way  with 
all  continents,  many  countries,  and  many 
peoples.  Industries  have  become  world 
industries.  Trade  has  become  world  trade. 
This  book  tells  about  these  world  industries 
and  world  trade  that  have  made  this  new 
and  wonderful  world  in  which  we  find 
ourselves. 

THINGS  TO  DO  AND  THIN^C  ABOUT 

Use  your  imagination.  Suppose  you  tried  to 
live  in  your  neighborhood  without  the  use  of  metal. 
What  changes  would  be  forced  upon  you? 

Sustenance  space.  1.  Tell  about  three  kinds 
of  sustenance  space. 

2.  Tell  about  the  sustenance  space  of  people 
near  your  school;  their  food,  clothing,  building 
materials,  house  furnishings,  tools,  and  toys. 

3.  Tell  about  the  advantages  of  a small  sus- 
tenance space;  of  a large  sustenance  space. 


Fig.  A.  Hunting  the  emu  in  Queensland.  This  is  one  of  the  many  clever  ways  by  which  the  people  we  call 
savages  get  a living  with  poor  tools.  What  does  the  man  have  in  his  hand? 


CHAPTER  I 

HUNTING  AND  FISHING 

UNIT  1— HUNTING  AND  THE  FUR  BUSINESS 


Something  to  Prove.  Prove  that  fur 
gathering  is  the  oldest  and  the  newest  industry. 

The  oldest  industry.  Deep  under 
several  feet  of  earth  and  rubbish  on  the 
floor  of  a cave  in  France,  some  men  found 
the  remains  of  fire,  flint  arrowheads,  stone 
axes,  stone  knives,  and  bones  that  had  been 
split  by  men  to  get  marrow.  Some  of  the 
bones  were  those  of  the  reindeer,  the  wild 
horse,  and  other  animals  that  lived  in 
western  Europe  thousands  of  years  ago. 

These  feasts  by  the  fire  in  caves,  in  the 
long,  long  ago,  resulted  from  hunting — 
man’s  first  industry.  The  remains  of  man’s 
work  found  in  many  parts  of  the  world 
seem  to  prove  that  men  hved  by  hunting 
for  many  thousands  of  years  before  they 
had  domestic  animals,  gardens,  farms, 
villages,  factories,  and  stores. 

Food  gatherers.  As  a hunter,  or  food 
gatherer,  man  supported  himself  in  aU  con- 
tinents and  in  all  climates.  Sometimes  he 
hunted  animals  for  meat;  sometimes  he 


fished;  often  he  hunted  vegetable  food — 
coconuts,  hickory  nuts,  walnuts,  acorns, 
fruits,  roots,  and  seeds.  The  Indians  of  the 
Pacific  coast  stored  their  autumn  supply  of 
acorns,  from  which  they  made  nutritious 
bread.  The  Indians  of  Alaska  prized  their 
store  of  smoked  salmon,  carefully  prepared 
each  spring  at  the  time  of  the  salmon  run 
and  put  on  high  poles  out  of  reach  of  wolves. 

Hunting  to  get  food  and  clothes. 
Men  still  hunt  and  fish  as  a means  of 
hvehhood  in  many  kinds  of  climate.  We 
are  all  familiar  with  the  Eskimo  and  his 
ingenious  life  by  the  shore  of  the  Arctic 
Sea.  In  the  forests  of  central  Africa  and 
in  several  other  places  are  certain  dark- 
skinned  tribes  of  Pygnues.  In  the  edges  of 
the  Kalahari  Desert  of  South  Africa  there  are 
Bushmen.  African  Pygmies  and  Bushmen 
five  by  what  they  can  shoot,  dig,  catch,  or 
find.  Negritos  in  the  Malay  Peninsula  and 
in  the  Phihppines,  black  fellows  in  the 
center  of  Austraha,  Punans  in  the  interior 
of  Borneo  still  get  their  food  and  clothes  by 
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Key. — Where  space  permitted,  names  of  fish 
were  spelled  in  full.  WTiere  space  did  not  per- 
mit, abbreviations  were  used.  Key  to  ab- 
breviations follows: 


A — Anchovy 

Be — Barracuda 

Bo — Bonito 

C— Cod 

F — Flounder 

H — Herring 

Ha — Hake 

Hd — Haddock 

H.M. — Horse  Mackerel 

HI— Halibut 

K — Kingfish 

L — Lobster 

M — Mackerel 

Ml — Mullet 

Mn— Menhaden 


O — Oyster 
P — Plaice 
Pi — Pilchard 
PI — Pickerel 
Po — Pollock 
S — Salmon 

S.M. — Spanish  Mackerel 

Sa — Sardine 

Sh— Shad 

Sm — Shrimp 

So — Sole 

T — Tuna 

Ty — Tuimy 

Tt— Trout 

Wh— Whitefish 


Fig.  A.  This  map  shows  where  many  different  kinds  of 
industries  are  carried  on.  Trace  the  journey  that  was  taken 
by  a whaling  ship  that  sailed  from  Nantucket,  Massachusetts, 
in  1820,  and  was  gone  three  years.  The  whaler  stopped  at 
Rio  de  Janeiro;  Capetown;  Falkland  Islands;  Santiago, 
Chile;  Hawaii;  and  San  Francisco  Bay.  It  also  caught 
whales  in  Bering  Sea  before  sailing  back  to  Massachusetts. 
How  does  this  voyage  explain  why  New  England  whaling 
companies  sometimes  moved  their  home  port  to  San  Francisco 
or  Seattle? 

The  southernmost  post  office  in  the  world  is  on  South 
Georgia  Island  (Plate  II).  It  took  nine  months  for  a letter 
to  go  there  and  for  the  answer  to  get  back.  South  Geor^a 
is  visited  only  by  whaling  ships  that  stop  at  the  whaling 
station  there.  You  will  enjoy  reading  about  this  part  of  the 
world  in  the  book  Whaling  in  the  Frozen  South.  You  would 
probably  enjoy  reading  about  it  more  than  you  would  enjoy 
doing  it  unless  you  are  really  fond  of  rough  work. 

Suppose  you  were  a fur  dealer  and  made  a journey  each 
year  up  and  down  the  Mackenzie  River  in  Canada.  What 
does  the  climatic  regions  map  (pages  2-3)  tell  you  about  the 
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kind  of  country  you  would  pass  through?  The  book  called  The  Land  of  Feast  or  Famine  will  make  you  want  to 
sit  up  at  night  to  finish  it,  but  you  will  probably  not  want  to  go  to  the  places  in  the  cold  North  that  were  visited  by 
the  man  who  wrote  the  book.  But  it  will  tell  you  many  interesting  things  about  the  fur  business  of  the 
Northlands. 

Suppose  you  went  inland  from  the  coast  of  Labrador  at  the  place  where  the  word  “salmon”  is  written  on  this 
map  and  came  to  the  shore  again  on  the  Gulf  of  St.  Lawrence  opposite  the  island  of  Anticostia  (Plate  III).  How 
long  would  the  joiurney  be?  Suppose  you  went  alone,  in  the  winter  time,  with  only  a dog,  a sled,  a gun,  some 
traps,  some  blankets,  and  such  tools  as  you  and  the  dog  cotUd  carry.  You  live  on  what  you  can  catch,  you  meet 
one  family  of  Indians  in  all  the  journey,  and  you  come  out  with  a brmdle  of  furs  to  sell.  Men  do  make  this 
hunting  joximey. 

A very  different  kind  of  business  is  that  of  producing  the  fur  called  Persian  lamb.  That  is  the  skin  of  a real 
lamb  of  the  breed  of  sheep  called  karakul.  See  latitude  30°  N.  and  longitude  60°  E.  What  kind  of  country  is  it 
where  you  see  the  word  “karakul”?  You  will  read  about  that  in  the  chapter  on  pastoral  industries. 

Examine  carefully  all  the  pictures  in  the  chapter  on  hunting  and  fishing  and  then  point  out  places  where  they 
were  taken  or  where  such  pictures  might  be  taken. 

Trace  the  journey  of  a French  fishing  boat  from  the  port  of  Brest  (Plate  XIII)  to  the  North  Sea;  of  another 
that  dries  some  cod  at  Miquelon. 

Trace  the  journey  of  a ship  that  goes  out  from  an  American  port  for  a summer’s  salmon  canning ; also  one 
that  goes  out  from  a Japanese  port  for  the  same  purpose. 

Trace  two  different  journeys  for  a sealing  ship. 

Point  out  parts  of  the  world  that  may  be  good  places  for  fur  farmers ; poor  places  for  fur  farmers. 
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Figs.  A-B.  The  picture  at  the  left  shows  natives  using  a blowgun  in  the  Malay  forest.  A tiny  dart  blown  by 
man’s  breath,  as  boys  blow  paper  wads  through  a tube,  carries  a stupefying  poison.  In  a short  time  the  bird 
or  animal  that  has  been  struck  falls  down  in  a stupor.  The  forest  drug  htmter  must  have  searched  long  to  find 
this  poison.  H At  the  right  is  a fish  trap  in  Tanganyika,  East  Africa.  It  is  one  of  the  many  ways  by  which 
primitive  man  catches  fish.  How  does  the  trap  work? 


1699. £ MECHANICS 


Fig.  C.  About  3 square  miles  were  required  to  support 
the  American  Indian.  Basing  omr  calculations  on  the 
populations  of  Idaho,  a typical  herding  state,  Iowa,  a 
typical  farming  state,  and  Rhode  Island,  a typical 
industrial  state,  we  find  that  the  same  territory  will 
support  (in  round  numbers)  6 herders,  130  farmers, 
and  1699  industrial  workers. 

this  ancient  method  and  have  little  or 
nothing  to  do  with  the  white  man  or  with 
his  goods.  Some  use  the  bow  and  arrow; 


others  dig  pits  into  which  animals  fall; 
some  use  the  blowgun  (Fig.  10- A),  the  club, 
and  the  boomerang.  StiU  others  make 
fish  traps  (Fig.  10-A),  nets  of  sinews,  and 
hooks  of  bone. 

The  Eskimo  hunter  lives  chiefiy  on  meat. 
The  hunter  in  the  tropical  forest  eats  much 
more  vegetable  matter — fruit,  nuts,  seeds, 
and  roots. 

Sparse  population.  Many  acres  of 
land  are  required  to  feed  a family  where 
nature  produces  the  food  and  people  live  by 
hunting  and  fishing.  Therefore  the  pop- 
ulation is  sparse.  These  people  usually 
live  in  single  families;  although,  if  the 
fishing  is  good,  there  may  be  a village. 
Sometimes  many  families  of  hunters  come 
together  for  a short  time  to  get  game  by 
great  drives.  In  these  drives  scores  of  men 
surround  a large  territory  and  drive  the 
animals  to  one  place,  where  they  may  be 
shot  from  ambush. 

Hunting  as  a money-getting  busi- 
ness. In  many  parts  of  the  world  men  now 
hunt  animals  and  birds  not  only  for  food  or 
sport  but  also  to  get  something  to  sell  for 
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Figs.  A-B.  At  the  left  is  a baby  otter  in  the  hand  of  a fur  farmer.  Maify  animals  become  completely  tame  if 
treated  kindly  by  man  from  birth.  At  the  right  is  a fisher  in  his  Alaska  fur-farm  home. 


money,  just  as  other  men  receive  wages  for 
their  jobs.  Hunting  elephants  to  get 
ivory — the  great  tusks  of  the  elephant — 
was  carried  on  so  extensively  that  elephants 
have  been  exterminated  over  large  areas  of 
Africa  and  Asia.  Hunting  animals  to 
obtain  their  furs  and  skins  is  the  greatest 
hunting  business  in  the  world  today. 

Furs.  Men  have  prized  furs  ever  since 
they  hved  in  caves.  For  many  centuries 
the  fur  hunter  worked  through  the  Taiga, 
the  great  forest  region  from  Finland  to 
Kamchatka  (Fig.  3- A),  just  as  he  now  does 
in  the  Great  Northern  Forest  of  America. 
The  furs  from  the  Taiga  were  sold  at  the 
Russian  fairs,  and  at  the  great  fur  market 
in  Leipzig,  Germany. 

Soon  after  the  discovery  of  America  the 
Indian  learned  that  he  could  exchange  furs 
for  white  men’s  goods.  The  Indian  trapper, 
with  a bundle  of  furs  on  his  back  or  in  his 
canoe,  made  long  journeys  from  the  far 
interior  to  the  inland  trading  posts  of  the 
white  trader.  From  these  places  the  white 
trader  took  the  precious  furs  to  New  York, 
Boston,  Montreal,  New  Orleans,  or  St. 
Louis.  Most  of  the  furs  finally  reached 
Europe. 

Fur  trade  and  fur  markets.  Today 
the  largest  number  of  furs  and  skins  comes, 
not  from  the  Great  Northern  Forests  of 
Eurasia  and  North  America,  but  from  the 
Mississippi  Valley.  The  intermingled  farm, 
woodland,  thicket,  swamp,  and  stream  are 
the  natural  home  of  such  smaller  fur-bearing 


animals  as  the  fox,  muskrat,  skunk,  raccoon, 
and  opossum.  The  estimated  average 
annual  catch  in  the  United  States  is  about 
11,000,000  muskrats,  7,000,000  to  8,000,000 
skunks,  and  more  than  half  a milhon 
raccoons. 

St.  Louis  has  naturally  become  a great 
primary  fur  market — a market  to  which 
raw  skins  are  shipped  direct.  Here  the 
United  States  Government  sells  its  annual 
harvest  of  50,000  sealskins  from  the  Pribilof 
Islands  in  Bering  Sea  (page  18).  Other 
markets  are  Kansas  City,  Chicago,  Min- 
neapolis, St.  Paul,  New  Orleans,  and  in 
Canada,  Montreal,  Winnipeg,  and  Ed- 
monton. 

The  Russians  are  trying  to  capture  the 
former  great  fur  trade  of  Leipzig.  Recently 
they  held  fur  auctions  in  Leningrad,  where 
they  sold  squirrel  and  ermine  from  the 
Taiga,  pony  skins  from  the  steppes,  and 
Persian  lamb  from  the  government-oper- 
ated farms  of  central  Asia. 

Nearly  all  the  furs  of  the  world  finally 
get  to  London  and  New  York,  because  these 
two  cities  are  the  great  centers  of  finance, 
style,  wealth,  and  of  the  clothing  trade. 
At  either  of  these  two  cities  you  may  buy 
African  leopard,  Austrahan  kangaroo.  South 
American  chinchilla,  beaver  and  otter  from 
Hudson  Bay,  ermine  from  Siberia,  seal  from 
-both  polar  regions,  and  many  other  kinds 
of  furs. 

Fur  farming.  Steel  traps,  firearms,  and 
high  prices  have  caused  a decHne  in  the 
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Fig.  A.  Men  fished  this  way  beside  the  lake  villages  on  the  Swiss  lakes  thousands  of  years  ago.  Why  did  they 

live  over  the  water? 


Fig,  B.  What  are  the  advantages  of  this  house  to  the 
fur  farmer?  to  the  muskrat?  What  does  the  farmer 
think  of  it? 


number  of  fur-bearing  wild  animals  in 
nearly  all  countries.  In  order  to  procure 
more  fur,  men  have  gone  in  for  fur  farming. 
Nearly  a fifth  of  the  Canadian  output  is  now 
produced  by  this  means.  Fox  farms  lead, 
but  some  men  have  farms  for  raising 
muskrats,  beavers,  raccoons,  skunks,  mar- 
tens, minks,  and  many  other  fur-bearing 
animals.  Fur  farming  is  a new  business 
about  which  much  is  yet  to  be  learned. 

The  raising  of  muskrats  (musquash)  on 
fur  farms  has  several  advantages  and  one 
disadvantage.  The  muskrat  is  a vege- 
tarian, therefore  his  food  is  cheap.  His 
flesh  is  edible  for  humans.  He  has  two  or 
three  families  a year.  And  he  builds  his 
own  house  safely  out  of  sight  underground, 
with  the  door  hidden  under  water.  But  to 
keep  him  from  getting  away  is  not  easy. 


THINGS  TO  THINK  ABOUT  AND  TO  DO 

Location  exercises.  1.  On  a large  wall  map 
or  a map  in  your  book  locate: 

(a)  Leipzig,  London,  St.  Louis,  New  York,  Mon- 
treal, Winnipeg,  and  some  other  fur  mar- 
kets. 

{b)  Three  large  fur-producing  areas. 

2.  Your  book  tells  of  peoples  who  gain  their 
living  by  hunting  and  fishing  today.  How  many 
of  these  peoples  does  it  name?  Find  the  regions 
where  each  of  these  peoples  live. 

Checking  your  reading.  1.  How  did  primi- 
tive man  secure  his  food  and  clothing? 

2.  Do  we  depend  on  hunting  and  fishing  for  food 
and  clothing  today? 

3.  What  are  some  of  the  primitive  methods  of 
hunting  and  fishing? 

Problems  for  those  who  like  to  think. 

1.  Why  are  people  that  depend  upon  hunting  and 
fishing  usually  few  in  number? 

2.  How  did  life  in  the  colder  chmates  make  men 
more  resourceful? 

3.  Why  has  modern  man  resorted  to  fur  farming? 

4.  Why  does  not  the  Southern  Hemisphere  pro- 
duce as  many  furs  as  the  Northern  Hemisphere? 

5.  Show  how  the  habits  of  different  animals 
make  different  problems  for  different  kinds  of  fur 
farms.  Compare  the  cost  of  keeping  meat  eaters 
and  grain  eaters. 

Things  to  do.  1.  Collect  pictures  that  show 
animals  whose  skins  are  used  for  firrs. 

2.  Have  class  discussion  comparing  devices  used 
by  primitive  man  with  those  used  by  hunters  and 
fishermen.  Have  these  things  had  any  infiuence 
on  the  number  of  people  who  make  their  living  by 
hunting? 

3.  What  articles  can  you  name  that  are  made 
from  furs  or  skins? 
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Figs.  A-B.  Codfish  drying  on  racks  near  a fishing  village  in  the  cool  land  of  north  Norway.  The  boys  in  the 
smaller  picture  are  stacl^g  dried  codfish  awaiting  shipment. 


UNIT  2—FISH  AND  FISHERIES 

Conservation.  Conservation  is  to  save,  to 
use  wisely,  and  to  increase  if  possible.  What 
should  be  done  to  conserve  the  world’s  supply 
of  fish? 

Another  ancient  industry.  Fishing  is 
as  old  as  hunting.  It  helped  to  keep  the 
human  race  fed  and  clothed  in  the  days 
before  farming  and  flocks  (Figs.  10-B — 
12- A).  Today  fishing  is  much  more  im- 
portant than  hunting.  There  is  no  other 
produce  from  143,000,000  square  miles  of 
sea,  or  nearly  three  fourths  of  the  smface 
of  the  globe. 

Pastures  of  the  sea.  The  sea  water  may 
look  clear,  but  sometimes  it  teems  with  hfe. 
Microscopic  plants  of  many  kinds,  called 
plankton,  support,  directly  or  indirectly,  all 
the  animals  of  the  sea.  In  some  places  as 
many  as  two  hundred  httle  one-ceUed 
microscopic  plants,  named  diatoms,  have 
been  found  in  one  drop  of  water.  In  other 
places  not  a single  diatom  is  found  to  the 


Fig.  C.  Read  the  section  “Pastures  of  the  sea”  and 
then  tell  about  this  drop  of  sea  water  which  has  been 
photographed  under  a microscope. 


drop.  When  diatoms  die  and  sink,  their 
tiny  remains  make  an  ooze  on  the  sea 
bottom.  But  countless  biUions  of  them  are 
eaten  by  many  forms  of  animal  life. 

A smaU  sea  animal  about  an  eighth  of  an 
inch  long,  called  the  copepod,  fives  on  plank- 
ton. Copepods  are  very  abundant  in  some 
places.  The  herring  fishermen  call  them 
"red  feed.”  Some  zoologist  discovered 
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Fig.  A.  After  you  have  read  the  section  “Fishing  banks,”  tell  about  this  steam  trawler  and  its  trawl  net. 


that  in  the  Enghsh  Channel  an  extra  amount 
of  sunshine  in  February  means  large  quan- 
tities of  diatoms.  These  supply  food  for  an 
unusual  number  of  copepods  in  May,  which 
in  turn  feed  more  than  the  usual  number  of 
mackerel  in  June. 

Many  fish  swim  with  open  mouths. 
Water  goes  into  their  mouths  and  out 
through  their  gills.  The  gills  are  hke  fine 
nets,  through  which  the  fish  strain  the 
water  and  so  get  small  plants  and  small 
animals  to  eat. 

There  is  some  fishing  on  almost  every 
seashore,  but  the  heat  of  tropic  chmates 
spoils  fish  so  quickly  that  tropic  fishing  is 
of  httle  importance  in  commerce. 

The  rich  North.  If  you  dip  a net 
beside  a coral  reef  in  some  tropic  sea,  you 
may  get  many  species  of  small  animals.  If 
you  drop  it  in  the  Arctic,  you  may  get  ten 
times  as  many  animals,  but  only  one  tenth 
as  many  species.  It  seems  strange  that  the 
cold  Arctic  and  sub- Arctic  waters  are  richer 
in  the  quantity  of  plant  fife  and  of  animal 
life  than  are  the  warm  waters  beneath  the 
tropic  sun.  James  Johnstone  in  his  book. 
Conditions  of  Life  in  the  Sea,  quotes  the 
scientist  KjeUmann  as  saying,  "One  stands 
as  before  an  insoluble  problem  when  he 
makes  a haul  with  a tow  net  in  the  Arctic, 
and  obtains  abundant  and  strong  vegeta- 
tion, and  this  at  a time  when  the  sea  is 


covered  with  ice,  the  temperature  is  ex- 
tremely low,  and  nocturnal  gloom  pre- 
dominates even  at  noon.” 

Fishing  banks.  The  shallow  waters 
along  the  Atlantic  coast  of  North  America 
are  called  the  Continental  Shelf.  If  the 
water  in  the  northern  oceans  is  only  fifty 
or  one  hundred  feet  deep,  crabs  and  many 
other  little  animals  can  five  upon  the 
bottom.  The  valuable  fishes  that  we  caU 
cod,  hahbut,  and  haddock  come  to  eat 
these  little  fellows.  Then  along  comes  man 
with  his  baited  hook  to  catch  the  cod,  the 
halibut,  and  the  haddock. 

For  a long  time  man  used  only  the  long 
line,  or  trawl,  with  many  baited  hooks  to 
catch  fish.  But  recently  he  added  the 
steam  trawler,  whose  powerful  engine  drags 
a wide-open  net  along  the  sea  bottom. 

Fisheries  in  northwestern  Europe.  In 
the  shallow  waters  of  the  English  Channel, 
the  North  Sea,  along  the  coasts  of  Norway, 
The  Faeroes,  and  Iceland  are  some  of  the 
richest  fishing  grounds  of  the  world.  By 
agreement  among  the  nations,  that  part  of 
the  ocean  more  than  three  miles  from  land 
is  international;  that  is,  it  belongs  to  every 
man  and  every  country.  This  rich  fishing 
ground  of  northwestern  Europe  has  helped 
to  feed  many  generations  of  Norwegians, 
Danes,  British,  and  Dutch.  It  has  also 
given  them  an  export. 
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In  cool  climates  codfish  may 
be  dried.  Dried  cod  is  about  as 
hard  as  a board,  keeps  almost  as 
well,  and  can  be  taken  to  hot 
countries.  A recent  traveler  re- 
ported that  dried  codfish  was  sold 
by  the  ton  at  Elizabethville,  a 
copper-mining  town  in  the  Belgian 
Congo,  where  about  4000  white 
people  and  30,000  Negro  natives 
lived. 

For  centuries  the  dried  cod  of 
northwestern  Europe  was  shipped 
to  the  Mediterranean  countries. 

To  this  day  fish  in  bulk,  canned 
fish,  fish  oil,  whale  oil,  and  fish 
meal  rival  forest  products  as  the 
leading  export  of  Norway.  Fish- 
ing boats  sail  each  season  from 
Bergen  and  Stavanger  in  Norway; 
from  Hull,  Grimsby,  and  other 
ports  in  England;  from  Aberdeen 
in  Scotland;  from  the  Shetlands; 
from  Nantes  and  St.  Nazaire  and 
other -French  ports;  and  from  all 
the  ports  of  Holland  and  Denmark. 

The  Grand  Banks  and  fishing 
fleets.  The  really  big  news  about 
the  discovery  of  America  was  the 
report  that  there  wei-e  good  fish- 
ing banks  along  the  coast.  The 
report  was  true.  The  banks  be- 
tween Cape  Cod  and  Newfoundland 
are  as  rich  as  those  of  the  North 
Sea.  Europeans  fished  here  for 
a hundred  years  before  they 
settled  Canada.  Since  1880  these 
banks  have  yielded  a biUion  pounds 
of  codfish  each  year.  Scores  of 
years  before  any  European  tried  to 
make  a home  in  North  America, 

British,  French,  and  Portuguese 
fishermen  made  annual  journeys  to 
the  Grand  Banks.  These  fisheries 
are  still  important  to  Europe. 

France  long  ago  lost  her  Amer- 
ican colonies,  but  she  still  has  two 
rocky  httle  islands,  St.  Pierre  and  Mique- 
lon, near  the  southern  shores  of  Newfound- 


Fig.  A.  Mass  production  in  a salmon  cannery.  Nets  operated  by 
mechanical  power  are  dumped  into  a scow  by  mechanical  power. 
What  does  this  tell  you  about  laws  for  the  conservation  of  fish? 


Fig.  B. 


Mass  production  in  a salmon  cannery.  This  machine  turns 
a bundle  of  tin  plate  into  a carload  of  cans. 


Figs.  C-D.  The  picture  at  the  left  shows  salmon  eggs  actual  size 
in  a fish  hatchery.  At  the  right  is  a shining  pearl  that  has  been 
prized  for  ages,  and  recently  the  pearl-covered  shells  common 
in  many  tropic  seas  and  inland  waters  have  become  a raw  material 
for  button  factories. 

land.  These  islands  are  httle  more  than 
fishing  stations,  convenient  to  the  Grand. 
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Figs.  A-B.  The  picture  at  the  left  shows  oysters  sticking  to  a pile  and  exposed  at  low  tide.  Can  you  tell  their 
life  history?  Why  do  oyster  “farmers”  put  shells  and  branches  of  trees  on  the  bottom  of  shallow  waters  and 
take  them  up  again  in  a few  years?  H The  picture  at  the  right  shows  sponge  fishermen  at  work.  The  sponge, 
like  a bunchy  plant,  sticks  to  the  rocks  until  man  tears  it  off  with  a hook  or  dives  down  to  get  it. 


Fig.  C.  This  tiny  fish  just  coming  out  of  an  egg  shows 
how  much  he  needs  the  protection  that  he  gets  in  a 
fish  hatchery,  where  nothing  gobbles  him  up  while  he 
is  so  little  and  slow. 

Banks.  By  treaty  France  promises  not  to 
fortify  these  islands.  They  are  part  of  her 
economic  empire,  but  not  of  her  military 
empire. 

The  fishing  boats  that  work  on  the  Banks 
play  an  important  part  in  the  life  of  St. 
Johns,  Newfoundland;  of  Halifax  and  Yar- 
mouth, Nova  Scotia;  of  St.  John,  New 
Brunswick;  of  Gloucester  and  Boston, 
Massachusetts. 

This  fishing  fleet  was  more  important  to 
New  England  and  eastern  Canada  a hun- 
dred years  ago  than  it  is  now.  The  dried 
fish  which  these  countries  sent  to  the 
Mediterranean  region  and  to  the  West 
Indies  gave  the  people  a sure  source  of 
money  at  a time  when  there  was  httle 


foreign  market  for  anything  their  land 
produced.  Through  building  and  manning 
the  fishing  boats,  the  arts  of  shipbuilding 
and  seamanship  were  mastered.  Yankee 
fishermen  invented  the  schooner,  the  fastest 
of  all  sailing  vessels.  A hundred  years  ago 
the  ships  {clippers)  of  New  England  were 
carrying  on  commerce  to  every  continent. 

The  leading  fishing  countries  of  Europe — 
Great  Britain,  Norway,  Holland,  Denmark, 
France — have  important  fleets  of  merchant 
ships  and  have  done  much  exploring. 
Fishing  helps  to  build  the  fleets  and  train 
the  men.  It  has  been  said  that  North  Sea 
herring  made  the  Netherlands  a sea  power 
and  trained  men  for  the  British  Navy. 

The  surface  fish  of  the  open  sea.  Some 
fish,  such  as  mackerel,  herring,  bluefish,  and 
menhaden  swim  near  the  surface  and  strain 
the  water  through  their  gills  to  get  the  httle 
animals  and  plants  that  are  their  food.  In 
April  schools  of  mackerel  are  found  off  the 
coast  of  Virginia.  By  June  they  have 
worked  as  far  north  as  the  New  England 
coast.  Fishermen  foUow,  catching  them 
in  nets. 

The  sea  herring  is  very  important  in 
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Figs.  A-B.  The  seal  suns  himself  beside  a hole  in  the  ice.  Man  has  copied  the  polar  bear’s  trick  of  sneaking 
up  on  the  seal.  At  the  left  is  a polar  bear  on  the  Arctic  ice.  He  is  the  most  constant  sealer. 


Europe,  both  as  a food  supply  and  as  an 
export  for  the  Dutch,  British,  and  Nor- 
wegians. 

''Sardine”  is  a name  appHed  to  almost 
any  small  fish  that  is  suitable  for  canning. 
Portugal,  France,  and  California  have  im- 
portant sardine  canneries,  as  you  may  find 
by  looking  at  labels  on  the  cans  in  a grocery 
store.  In  Maine  small  herrings  are  packed 
as  sardines. 

Southern  California,  Sicily,  and  Sardinia 
have  an  important  industry  in  canning 
the  tuna,  a fish  that  sometimes  weighs  a 
thousand  pounds. 

River  fisheries.  Some  fish  live  in  the 
sea  but  swim  up  rivers  to  lay  their  eggs. 
The  river  herring,  or  alewife,  does  this.  It 
is  caught  by  the  milhon,  especially  in  the 
Chesapeake  Bay  and  the  streams  that  flow 
into  it.  In  the  spring,  shad,  a most  delicious 
sea  fish,  swims  up  the  rivers  of  the  Atlantic 
coast  from  Florida  to  New  England. 

Salmon  are  the  most  important  of  the 
river  visitors.  They  are  born  in  the  cold 
waters  of  glacial  lakes  high  up  in  the 
mountains,  go  down  to  sea  in  a few  weeks, 
and  return  several  years  later  having  grown 
as  long  as  your  arm  or  even  longer.  Salmon 
are  found  on  the  coasts  of  Europe  and  east- 
ern North  America,  but  are  much  more  im- 
portant in  the  Pacific  streams.  Annually, 


tons  of  salmon  go  up  the  Sacramento,  the 
Columbia,  the  Fraser,  the  Skeena,  the 
Kuskokwim,  the  Yukon,  and  the  rivers  of 
Asia  in  the  same  latitude.  For  an  unknown 
length  of  time  salmon  was  the  chief  food  of 
the  Indians  and  the  Asiatics  along  these 
streams. 

Along  many  of  the  streams  of  the  North 
Pacific  stand  great  canneries,  empty  and 
idle,  with  only  a watchman  on  guard  in 
winter.  In  spring  ships  bring  scores  or 
hundreds  of  workmen  for  a busy  season 
canning  salmon. 

Lakes  and  inland  seas.  The  Caspian 
Sea  has  many  sturgeon,  a fish  four  or  five 
feet  long.  Our  own  Great  Lakes  yield 
whitefish,  trout,  and  perch. 

Sponges  and  shellfish.  Sponges  are 
the  soft  skeletons  of  creatures  that  grow 
chnging  fast  to  rocks  at  the  bottom  of  the 
sea.  They  five  in  warm  waters  such  as 
those  near  Florida,  Cuba,  the  Bahamas,  and 
parts  of  the  Mediterranean  Sea  (Fig.  16-B). 

As  Hons  and  cats  are  cousins,  so  are 
lobsters  (big)  and  crabs  (Httle).  They 
crawl  around  the  bottom  of  shallow  sea 
waters,  particularly  near  the  shore.  Lob- 
sters are  caught  in  a baited  trap,  a big  slat 
box  (Fig.  14- A) . Lobster  fishing  is  especially 
important  in  New  England  and  eastern 
Canada,  but,  as  is  the  case  with  many  other 
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Fig.  A.  The  recently  killed  whale  is  being  drawn  into 
the  open  end  of  this  “factory  ship” — a floating  packing 
plant. 


kinds  of  fish,  so  many  lobsters  have  been 
caught  that  the  supply  is  getting  scarce. 

Oysters  lay  eggs  which  hatch  in  the 
water.  The  baby  oyster  swims  awhile, 
then  attaches  itself  to  some  stable  object 
(Fig.  16- A)  and  spends  its  life  there,  growing 
a shell  and  eating  what  the  currents  bring. 
Catching  oysters  is  an  important  industry 
in  Long  Island  Sound,  Delaware  Bay, 
Chesapeake  Bay,  the  lagoons  along  the 
Gulf  of  Mexico,  the  Enghsh  Channel,  and 
the  Bay  of  Biscay.  Oyster  farming  (Fig. 
16-A)  is  increasing  in  importance. 

Clams  inhabit  cold  waters.  They  are 
important  for  humans  as  food  and  as  fish 
bait.  Clams  are  much  hke  oysters,  except 
that  they  can  move  about  for  short  distances. 

Seals.  The  seal  is  not  reaUy  a fish.  He 
is  a warm-blooded  animal  and  is  himself  a 
fisher.  But  people  commonly  speak  of 
seals  when  talking  about  fisheries.  The 
seal  hkes  icy  water  because  he  finds  there 
plenty  of  shrimps,  squid,  and  fish.  The 
seal  is  covered  with  warm,  thick  fur  and 
coarse  outer  hair  and  has  a protecting  layer 


of  fat  or  blubber.  These  protections  against 
cold  are  the  seal’s  undoing.  For  example, 
each  year  a fleet  of  vessels  sails  from  St. 
Johns,  Newfoundland,  along  the  coasts  of 
Newfoundland  and  Labrador,  to  catch  hair 
seals  as  they  He  upon  the  sea  ice  along  the 
shore  at  the  beginning  of  spring.  Men  kill 
the  seals  with  clubs,  and  finally  the  fleet 
comes  back  loaded  with  sealskins  and  with 
oil  made  from  blubber. 

Another  species,  the  fur  seal,  has  much 
finer  hair  and  produces  the  valuable  sealskin 
fur.  A hundred  years  ago  there  were  two 
great  herds  of  these  seals.  One  was  in  the 
Antarctic,  and  was  virtuaHy  exterminated 
years  ago.  The  other  herd  Hved  on  one  of 
the  Pribilof  Islands  in  the  Bering  Sea.  This 
herd  was  almost  completely  destroyed 
because  men  can  shoot  the  seals  as  they 
swim  to  and  from  the  islands,  where  their 
young  are  born.  FinaUy  the  seals  were 
saved  by  a treaty  between  the  United 
States,  Canada,  Japan,  and  Russia.  The 
United  States  Government  owns  the  seals, 
kills  some  surplus  males  each  year,  but 
gives  a part  of  the  skins  to  Canada  and 
Japan,  because  the  subjects  of  these  nations 
no  longer  shoot  the  seals  at  sea. 

The  elephant  seal,  largest  of  the  seals, 
breeds  only  on  one  smaH  group  of  islands  off 
Lower  California,  and  was  commerciaUy 
exterminated  a century  ago. 

Japanese  fisheries.  Japan  has  more 
than  four  persons  for  every  acre  of  culti- 
vated land  on  her  more  than  thousand 
islands.  She  does  not  have  room  to  grow 
feed  for  many  pigs,  sheep,  cows,  and 
beeves.  So  the  Japanese  people  eat  less 
meat  and  more  fish  than  any  European 
people.  The  people  of  the  United  States, 
on  the  average,  eat  one  hundred  thirty-three 
pounds  of  meat  each  year;  the  Japanese 
eat  three  pounds.  We  eat  fifteen  pounds  of 
fish;  the  Japanese  eat  more  than  fifty 
pounds,  including  whale  meat. 

Japan  has  a large  fleet  of  fishing  boats  of 
many  kinds,  from  whalers  to  rowboats.  The 
northern  part  of  Japan  has  waters  and 
cHmate  much  Hke  those  of  New  England 


FISH  AND  FISHERIES 


19 


and  Nova  Scotia.  Her  fisheries  also 
resemble  those  in  that  part  of  North 
America.  There  are  also  salmon  in  the 
rivers  from  the  Amur  northward.  The 
Japanese  can  salmon  as  we  do.  One  of 
their  exports  is  giant  crabs  caught  in  the 
cool  waters  along  the  coast  of  Asia.  More 
than  20,000  Japanese  fishermen  work  along 
the  Siberian  shores. 

Mackerel  and  herring  are  caught  off  the 
coast  of  Japan  as  they  are  off  the  coast  of 
the  United  States.  The  Japanese  have 
many  other  kinds  of  fish  which  we  do  not 
have. 

The  whale.  Some  whales  are  nearly  a 
hundred  feet  long,  weigh  150,000  pounds, 
and  are  said  to  be  the  largest  animals  that 
ever  hved.  There  are  many  species — 
httle,  middle  sized,  and  big.  Whales  live 
in  all  oceans  from  the  icy  Arctic  to  the  hot 
equatorial  waters.  Many  of  these  species 
are  nearly  extinct,  so  fiercely  have  these 
warm-blooded,  blubber-covered,  swimming 
animals  been  hunted. 

In  the  days  when  the  tallow  candle  was 
the  chief  source  of  light,  whale  oil  for  the 
family  lamp  was  a prized  luxury.  In  those 
days  the  whalers  (sailing  ships)  of  Nan- 
tucket and  New  Bedford,  Massachusetts, 
sailed  on  voyages  of  from  one  to  three  years. 
During  a voyage  a whaler  might  visit  every 
ocean  and  return  with  its  holds  full  of 
barrels  of  whale  oil  and  a few  tons  of 
precious  whalebone. 

In  those  days,  when  the  lookout  man  on 
the  masthead  spied  a whale,  a small  boat 
was  launched.  When  the  boat  came  near 
the  whale,  a man  in  the  bow  threw  the 
harpoon  (a  spear  with  a rope  attached) 
into  the  whale.  Nowadays  men  shoot 
whales  with  a cannon,  so  the  whale  has  no 
chance  at  all. 

The  Norwegians  do  most  of  the  world’s 
whaling.  Their  ships  go  to  the  Arctic,  the 
Antarctic,  and  the  North  Pacific.  Then- 
land  stations  are  situated  at  South  Georgia 
in  the  Antarctic,  on  the  southwest  coast 
of  Africa,  and  in  many  other  places. 

In  1932  the  United  States  and  twenty-five 


Fig.  A.  Find  on  this  page  a paragraph  which  describes 
this  picture. 


other  nations  signed  at  Genbve  a treaty  for 
the  protection  of  whales.  With  his  flesh 
good  for  food,  his  blubber  good  for  oil,  his 
skin  good  for  leather,  the  whale  needs  to 
be  protected  by  international  treaties. 
Otherwise  these  great  natural  wealth  cre- 
ators would  all  soon  be  killed. 

Fish  culture.  In  China,  Japan,  and 
Europe  fish  are  reared  in  ponds  very  much 
as  we  rear  animals  in  fields. 

Sea  resources  for  the  future.  We 
know  comparatively  Httle  about  the  sea  and 
its  life.  If  we  knew  more,  the  sea  might  be 
of  greater  use  to  us.  For  example,  the 
airplane  makes  it  easier  for  us  to  find  those 
places,  sometimes  several  square  miles  in 
extent,  where  fishing  ships  might  do  as  the 
whales  and  mackerel  do — scoop  up  quan- 
tities of  Httle  animals  or  fish.  These  fish 
could  probably  be  made  into  human  food  in 
some  form.  If  not,  they  certainly  are  good 
food  for  chickens  and  pigs,  and  for  plants  in 
the  form  of  fertiHzer.  Menhaden,  not 
good  for  food,  and  fish  waste  are  used  for 
fertilizer  in  Japan  and  the  United  States. 
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Fig.  A.  Density  of  population  throughout  the  world. 
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Fig.  B.  Tell  what  this  graph  shows. 

Fish  meal  has  for  many  years  been  a 
standard  food  for  some  hve  stock;  we  should 
have  much  more  of  it.  There  should  be 
several  ships  with  scientists  aboard  studying 
the  ocean  and  its  contents  all  the  time. 

THINGS  TO  THINK  ABOUT  AND  TO  DO 
Things  to  do.  1.  Tell  the  class  the  life  story 
of  a salmon;  of  a seal. 

2.  Collect  pictures  of  fish  used  for  food.  Paste 
these  pictures  in  your  geography  scrapbook. 

Checking  your  reading.  1.  How  did  a treaty 
save  the  fur  seals? 

2.  Upon  what  som-ce  do  fish  depend  for  then- 
food  supply? 

3.  What  fish  live  near  the  surface  of  the  sea? 
near  the  bottom? 

4.  What  other  varieties  of  life  does  man  get 
from  the  sea?  Why  is  each  caught? 

5.  Where  are  whales  captured? 

6.  Where  and  how  are  oysters  secured? 

7.  Where  are  the  chief  fishing  grounds  located? 

8.  What  countries  lead  in  the  fishing  industry? 


Problems  for  those  who  like  to  think. 
1.  Fish  is  a chief  export  of  Norway,  Newfound- 
land, Nova  Scotia,  Alaska,  and  British  Columbia. 
Tell  the  influence  on  this  of  kind  of  coast  (smooth 
or  full  of  bays),  water  offshore  (deep  or  shallow), 
character  of  land  (good  for  farming  or  rough  and 
steep) . 

2.  What  laws  has  your  state  that  protect  its 
wild  life? 

3.  Why  are  fish  not  so  easily  exterminated  as 
fur  animals? 

4.  England  and  Japan  are  two  great  fish-eating 
countries.  Can  you  tell  why? 

CHAPTER  SUMMARY 

Getting  a map  in  your  mind.  Take  an  out- 
line map  of  the  world  and  show  on  it 

(a)  all  those  areas  where  most  of  the  things  man 

gets  are  wild  things. 

(b)  the  areas  that  are  best  for  fur  farming. 

(c)  print  in  the  names  of  the  fish  in  the  regions 

where  they  are  secured. 

(d)  show  also  the  main  fur-bearing  areas. 

A picture-study  contest.  Examine  the  pic- 
tures in  this  chapter  and  select  the  one  that  tells 
you  the  most  things.  State  briefly  those  things. 
Whose  list  is  the  longest?  (Perhaps  the  class  may 
be  divided  into  teams  for  this.) 

Problems  for  people  who  like  to  think. 
1.  In  what  ways  does  this  chapter  tell  of  your 
dependence  upon  other  peoples?  of  their  depend- 
ence on  us?  Are  we  worse  off  or  better  off  for  this 
dependence?  Tell  of  some  changes  that  would 
happen  to  them  and  to  us  if  this  dependence  of  one 
upon  the  other  should  cease. 

2.  "Fish  helped  to  make  Britain  a sea  power.” 
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Fig.  A.  Beef  cattle  from  the  Great  Plains  of  Colorado  on  a Rocky  Mountain  pasture  near  the  timber  line.  At 
what  season  was  the  picture  taken?  What  signs  of  forest  fire  do  you  see?  Do  you  think  this  timber  is  valuable? 

CHAPTER  II 


FLOCKS,  HERDS,  HERDSMEN, 
AND  PASTORAL  REGIONS 


UNIT  1— THE  BUSINESS 


What  Do  You  Think?  Who  did  the  greater 
service  to  man,  those  who  tamed  animals  or 
those  who  tamed  plants? 


Man  tames  animal  helpers.  Once 
upon  a time,  a long  while  ago,  some  hunter 
had  a great  ideA — one  of  the  most  useful 
ideas  that  ever  came  to  man. 

Said  he,  "Instead  of  hunting  wild  animals 
all  my  life,  I shall  tame  animals  and  have 
flocks  of  my  own.” 

He  tried  this  plan  and  it  worked.  So  the 
pastoral  industry  began. 

Taming  animals  probably  happened  first 
in  central  Asia,  where  to  this  day  there  are 
wild  horses,  wild  asses  or  donkeys,  wild 
sheep,  wild  goats,  wild  camels,  wild  pigs. 


OF  FOLLOWING  FLOCKS 

wild  cattle,  and  other  wild  animals  that 
man  has  not  been  able  to  domesticate. 

At  the  earliest  time  to  which  we  can  give 
a date,  man  had  tamed  those  animals.  He 
has  not  tamed  any  important  animals  in 
the  last  2000  years.  But  recently  ostriches 
have  been  penned  in  fields  to  get  their 
feathers,  and  fur-bearing  animals  are  being 
kept  behind  fences  in  order  to  obtain 
their  skins. 

Man  becomes  a herdsman.  It  was  a 
great  step  for  man  when  he  ceased  to  five 
by  hunting  and  became  a follower  of  flocks. 
His  food  supply  was  much  more  regular  and 
he  had  new  foods — milk,  butter,  and  cheese. 
From  sheep  he  had  a regular  supply  of  wool 
for  making  yarn  and  cloth.  He  could  ride 
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Fig.  A.  Distribution  of  rainfall  throughout  the  world  from  November  1 to  April  30.  The  “wind  roses”  in  the 
oceans  show  the  directions  from  which  the  winds  blow  during  December,  January,  and  February. 


upon  the  strong  back  of  the  horse  or  the 
ox.  He  could  put  his  tents  in  bundles  upon 
the  backs  of  his  animals.  Then  someone 
thought  of  dragging  poles  (Fig.  325- A). 
Later  came  the  cart  and  wagon. 

Sparse  population  of  pasture  lands. 
There  cannot  be  many  people  to  the  square 
mile  in  areas  where  man  hves  upon  flocks 
and  flocks  hve  upon  native  grass.  If  the 
soil  and  climate  let  man  grow  wheat  or  corn 
or  hay,  and  man  becomes  a farmer  and 
plows  the  land,  he  can  get  a great  deal  more 
produce  from  an  acre,  and  many  more 
people  can  Hve  on  a square  mile.  To  do 
this  man  must  continue  to  Hve  in  one  place 
and  he  must  work  regularly. 

In  many  lands  for  many  centuries  the 
free-moving  herdsman  on  his  horse  has 
looked  with  scorn  on  the  farmer  walking 
behind  his  plow.  But  the  plowman,  since 
he  gets  a greater  return  from  an  acre,  can 
afford  to  pay  more  for  his  land.  Because 
of  their  greater  number,  plowmen  can  drive 
away  herdsmen  and  use  their  land.  Thus 
agriculture  has  taken  the  fertile  lands  and 
the  area  of  nomad  land  has  decHned  in  the 
last  hundred  years. 

Kinds  of  land.  If  land  is  suitable  for 
cultivation,  man  uses  it  mostly  for  farming. 


but  some  land  he  cannot  cultivate.  There 
are  several  reasons  for  this: 

1.  Mountains  make  some  lands  too  dry 
for  farming; 

2.  Lands  are  made  dry  by  the  world 
wind  system; 

3.  Lands  are  too  rough,  too  wet,  or  too 
cold  for  farming. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

How  animals  help  man.  Name  the  ways  in 
which  each  of  men’s  animal  helpers  have  heen  made 
to  serve  man.  Bring  pictures  and  put  on  the 
class  bulletin  board. 

Questions  to  answer.  1.  How  did  the  taming 
of  animals  help  man  advance  in  civilization? 

2.  Why  can  few  people  live  in  grazing  areas? 

3.  What  changes  has  fencing  made  in  the 
ranching  industry? 

4.  Would  you  prefer  to  be  a cowboy  or  live  in 
town?  Why? 

A look  at  the  past.  What  tribes  of  Indians 
lived  in  your  state  before  the  white  man  came? 
Did  they  tame  any  animals?  What  animals  are 
native  to  yovu'  state? 

Extra  credit.  Find  the  three  parts  of  the 
world  where  pasture  land  has  become  farm  land. 
Figure  2-A  will  help  you  to  find  the  answer. 

An  animal  map.  On  an  outhne  map  of  the 
world  draw  a circle  in  central  Asia  north  of  Tibet 
to  show  the  homeland  of  the  animals  mentioned  in 
this  unit;  places  to  which  they  have  spread. 
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Now  cross  the  next  range  to  the 
eastward.  Its  western  foothills 
are  forested;  its  eastern  foot- 
hills are  treeless.  The  plains  to 
the  eastward  are  dry  and  brown 
in  summer,  and  have  only  grass 
and  scrubby  bushes  here  and  there. 
No  farms  are  here.  This  is  a land 
of  pastures,  flocks,  herds,  and  but 
few  people.  What  has  happened 
to  make  this  difference? 

Mountains  and  rain.  Anyone 
who  has  dried  clothes  knows  that 
warm  air  dries  them  more  quickly 
than  cold  air.  This  is  true  be- 
cause warm  air  absorbs  more  water 
than  cold  air  absorbs.  At  sea  level 
a cubic  foot  of  air  with  a tem- 
perature of  10°  F.  will  hold  but 
0.7  grains  of  water.  At  20°  F., 
the  air  will  hold  1.2  grains;  at 
30°  F.,  1.9  grains;  at  60°  F.,  5.7 
grains;  and  at  90°  F.,  14.8  grains. 

As  the  sea  wind  sweeps  over 
the  mountains,  it  becomes  about 
three  degrees  cooler  for  every  thou- 
sand feet  of  elevation.  CooHng 
causes  the  moisture  to  condense  in 
the  form  of  little  particles  which  we 


UNIT  2— LANDS  MADE  DRY 
BY  MOUNTAINS 


A Map  that  Explains.  Make 
a map  locating  a mountain  range,  and 
a diagram  that  tells  something  about 
rainfall  and  vegetation  on  two  sides 
of  the  range. 


Zones  of  vegetation.  To  un- 
derstand the  title  of  this  chapter 
find  the  State  of  Oregon  on  Fig- 
ure 2-A.  What  does  that  map 
teU  about  central  and  eastern 
Oregon?  Now  look  at  Oregon  on 
Plate  V.  You  see  a mountain 
range  to  the  west  of  the  Willam- 
ette VaUey  and  a higher  one  to 
the  east  of  it.  Here  the  winds 
blow  much  of  the  time  from  the 
Pacific,  and  the  mountain  range 
facing  the  sea  is  so  wet  that  its 
forests  drip  with  water  many  days 
in  the  year.  The  trees  are  so 
thick  that  you  can  scarcely  walk 
among  them.  In  the  Willamette 
Valley,  a land  of  farms,  one  sees 
everywhere  the  green  spires  of 
nature,  the  tops  of  beautiful  ever- 
green trees. 


Figs.  B-C.  Graph  of 
average  monthly  tem- 
peratures  (broken 
lines)  and  average 
rainfall  (vertical  bars) 
for  two  stations  in 
Washington  State. 
Which  graph  shows 
rainfall  and  temper- 
atures along  our  north- 
west coast?  weather 
conditions  just  east  of 
the  Willamette  Valley? 
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Fig.  B.  Drops  of  water  formed  by 
cooling  water  vapor. 
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sometimes  called  a rain 
shadow.  In  addition  to  the 
rain-shadow  region  east  of 
the  mountains  near  the 
Pacific  in  North  America, 
there  are  several  others  like 
it  in  other  parts  of  the  world. 
Examine  the  physical  map 
of  Europe  (Plate  XII)  in  the 
same  latitude.  What  differ- 
ence do  you  find  in  mountain 
ranges?  rainfall?  chmatic 
regions  (Fig.  2- A)?  Explain 
how  European  mountains 


caU  fog  or  cloud.  As  the 
particles  get  larger,  they  be- 
come too  heavy  to  float  in 
the  air.  Then  they  fall  as 
rain  or  sleet  or  snow  (Fig. 

24- A).  What  is  the  average 
rainfall  of  western  Oregon 
(Fig.  22- A)?  of  eastern 

Oregon?  We  caU  the  fallen 
moisture  rainfall,  or  precipi- 
tation, whether  it  falls  as 
rain,  snow,  sleet,  or  hail. 

The  rain  shadow.  The 
area  of  land  having  Httle 
rain  east  of  the  mountain 
wind  barrier  near  the  Pacific 
coast  of  North  America  is 
large.  It  extends  from 
British  Columbia  through 
the  United  States  into  Mexico.  Such  a 
dry  area  behind  a mountain  range  is 


differ  from  those  in  western 
North  America. 

Examine  the  necessary 
maps  and  you  can  explain 
for  yourself  why  a rain 
shadow  is  found  in  the  south- 
ern part  of  Argentina,  in  the 
interior  of  Asia  Minor,  in  the 
interior  of  Syria,  of  Persia, 
and  in  much  of  central  Asia. 
These  are  lands  of  ranches 
or  of  pastoral  nomads. 

THINGS  TO  DO  AND 
QUESTIONS  TO  ANSWER 
A problem  to  figure  out.  If 
a sea  wind  has  a temperature  of 
80  degrees  at  sea  level,  what  will 
be  its  temperature  on  crossing  a 
mountain  whose  height  is  eight 
thousand  feet?  Look  at  Figure 
24-C  and  tell  how  many  things  it  shows  that  are 
mentioned  or  explained  in  this  section. 


QOOO 


Fig.  C.  This  drawing  shows  the  effects 
of  elevation  on  temperature  and  pres- 
sure. What  is  the  temperature  at  sea 
level  in  this  locality?  the  pressure? 
What  is  the  temperature  and  pressure 
at  10,000  feet?  at  20,000  feet?  Ap- 
proximately how  much  cooler  is  the 
weather  and  how  much  less  is  the 
pressure  of  the  air  with  each  1000  feet 
ascent? 
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Fig.  A.  Four  positions  of  the  earth 
in  its  revolution  about  the  sun.  Study 
this  drawing  carefully  as  you  read  the 
section  “Makers  of  climate.” 


UNIT  3— LANDS  MADE  WET  AND 
DRY  BY  THE  WORLD  WIND  SYSTEM 


A Picture  of  Climate.  Draw  maps  of  the 
part  of  Africa  between  the  Tropics  of  Cancer 
and  Capricorn  and  show  by  color  or  shading  the 
vegetation  in  July  and  in  February. 


Makers  of  climate.  Two  things  about 
the  earth  are  very  important  indeed  in 
determining  the  kind  of  climate  a given 
place  will  have.  First  is  the  fact  that  the 
earth  is  spherical. 

Notice  from  Figure  25-B  that  the  heat 
rays  from  the  sun  which  strike  the  surface 
of  the  earth  at  an  angle  fall  upon  a much 
larger  area  than  the  heat  rays  which  strike 
directly.  Therefore  the  land  near  the  Poles 
is  colder  than  the  land  near  the  Equator. 
This  unequal  heating  of  different  parts  of 
the  surface  of  the  earth  is  one  of  the  basal 
facts  of  geography.  It  explains  many, 
many  things  that  are  important  to  man,  to 
animals,  and  to  plants. 

The  other  important  fact  is  that  the 
earth’s  axis  is  inclined  23  degrees  to  the 


THE  SUN 


91.500.000  MILES 


Fig.  B.  After  a study  of 
this  drawing,  give  your 
reason  why  the  weather 
gradually  gets  cooler 
one  travels  from  the 
Equator  to  the  Poles. 

plane  of  its  orbit  around  the  sun.  Examine 
Figure  25-A,  and  see  that  the  sun’s  rays 
shine  directly  on  the  Tropic  of  Cancer 
(233^°  north)  at  one  season,  and  directly 
on  the  Tropic  of  Capricorn  at  another 
season.  This  means  that  the  belt  receiving 
the  most  heat  moves  from  south  to  north, 
and  from  north  to  south,  each  year.  Which 
season  are  we  having  in  the  United  States 
when  the  sun’s  rays  are  vertical  at  the 
Tropic  of  Cancer?  at  Capricorn?  Which 
seasons  are  we  having  when  the  sun  is 
shining  vertically  on  the  Equator? 
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Fig.  A.  Above  is  a world  chart  show- 
ing average  temperatures  for  July. 
The  wave-like  east-west  lines  are  called 
isotherms.  On  this  map  the  isotherms 
connect  places  having  the  same  aver- 
age temperature  for  the  entire  month. 
Compare  the  hot  areas  (80°  and  above) 
on  this  map  and  on  Figiure  27-A.  The 
Heat  Equator  connects  places  having 
the  highest  temperatures. 

Fig.  B.  At  the  left  is  a cross  section  of 
one  half  of  the  earth  and  its  atmos- 
phere. The  atmosphere  is  much  ex- 
aggerated in  height  so  that  the  arrows 
can  show  the  direction  of  the  air  on  the 
earth  and  above  it. 

Fig.  C.  The  drawing  at  the  right  shows 
how  air  circulates  about  a stove  in  a room. 
Try  to  see  for  yourself  that  air  circulates 
this  way  about  burning  paper,  a heated 
stove,  a lamp,  or  an  outdoor  fire. 

Air  circulation  and  dol- 
drums. When  air  is  heated, 
it  expands.  A cubic  foot  of 


warm  air  weighs  less  than  a cubic  foot  of 


is  no  wind  at  the  surface.  The  air  is  there- 


cooler air  with  other  conditions  the  same. 
In  a room  where  there  is  a heated  stove  or  a 
radiator  you  can  see  how  this  expansion  of 
ah  in  heating  causes  air  to  move  around  in  a 
regular  system  of  circulation.  In  such  a 
room  the  smoke  from  a burning  match  will 
show  the  whole  story  (Fig.  26-C). 

The  same  kind  of  air  circulation  takes 
place  on  a grand  scale  upon  the  earth 
(Fig.  26-B).  Near  the  Equator  air  is 
heated  and  rises.  Since  air  is  rising,  there 


fore  calm.  This  part  of  the  earth  is  called 
the  zone  of  calms  or  doldrums.  In  the  days 
before  steamships,  saihng  vessels  sometimes 
lay  in  the  doldrums  without  enough  wind 
to  blow  them  a hundred  miles  in  two  weeks. 
A good  breeze  will  take  a sailing  vessel  a 
hundred  miles  in  a day. 

The  air  in  the  zone  of  calms  gets  cooler  as 
it  rises.  The  moisture  in  it  condenses  just 
as  did  the  moisture  in  the  wind  blowing  up 
a mountain  side  (page  24).  Clouds  form 
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Fig.  A.  A world  chart  showing  average  temperatures  for  January.  What  is  remarkable  about  the  location  of 

the  isotherm  of  32  °? 


and  rain  falls.  In  fact,  the  doldrums  have 
rain  almost  daily  during  the  rainy  season 
(Fig.  28-D) . What  is  the  natural  vegetation 
of  such  a region  (Fig.  2- A)? 

Trade  winds.  The  air  which  rises  at  the 
Equator  travels  northward  and  southward 
(Fig.  26-B).  Later  it  comes  down  at  a 
place  which  is  sometimes  called  the  horse 
latitudes.  Most  of  this  air  blows  back  to 
the  Equator  in  the  form  of  winds  that  are 
called  trade  winds  (Fig.  26-B).  What  is  the 
direction  of  the  trade  winds  at  15°  north 
and  15°  south? 

Shifting  zones  of  rain  and  drought. 
The  doldrum  season,  with  its  daily  rain, 
travels  several  degrees  of  latitude  to  the 
north  during  our  summer  because  the  sun’s 
rays  fall  vertically  on  land  north  of  the 
Equator.  For  the  same  reason  the  dol- 
drums and  the  rains  move  south  of  the 
Equator  during  our  winter.  This  gives  two 
rainy  seasons  at  the  Equator  and  one  rainy 
season  at  places  a few  degrees  north  or 
south  of  the  Equator.  When  the  rainy 
season  is  on  one  side  of  the  Equator,  there 
is  a dry  season  on  the  other  side.  The  rainy 
season  makes  vegetation  grow  green  and 
rank.  The  dry  season  causes  the  grass  to 
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Fig.  B.  The  cause  of  winds.  “A”  is  an  area  of  high 
temperature  and  ascending  air  currents;  “B”  is  an 
area  of  cool  temperature  and  descending  air  currents. 


Fig.  C.  How  does  this  drawing  explain  rainfall  in  the 
doldrums? 

turn  brown  and  many  trees  shed  their 
leaves  as  ours  do  in  winter. 
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Fig.  B.  Average 
monthly  tempera- 
tures and  rainfall 
at  two  stations  in 
Africa  having  a 
Mediterranean  type 
of  climate;  Tangier 
above,  and  Cape- 
town below.  Note 
the  months. 
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Fig.  C.  Average 
monthly  tempera- 
tures and  rainfall 
at  two  desert  sta- 
tions in  Africa;  the 
Sahara  above,  the 
Kalahari  Desert 
below. 


Fig.  A.  The  northeast  side  of  one  of  the  Hawaiian  Islands.  Tell  why 
the  land  from  A to  B is  brown  and  dry ; from  B to  C has  patches  of 
vegetation ; from  C to  D is  dark  green  with  rich  vegetation. 


Lands  with  a rainy  sea- 
son and  a dry  season  usu- 
ally are  grasslands,  while 
lands  that  have  rain  most 
of  the  year  usually  are 
forest  lands. 

Africa  shows  these  cli- 
matic zones  very  well  in- 
deed (Fig.  2-A) . In  the  cen- 
ter is  doldrum  rain  and  for- 
est. On  each  side  of  that 
enough  rain  falls  to  make 
good  grassland.  Then  to 
the  north  and  south  are 
regions  of  less  rain  and 
poor  grassland.  Beyond 
these,  in  the  horse  lati- 
tudes, we  find  so  httle  rain 
that  there  are  deserts — 
the  Sahara  in  the  north 
and  the  Kalahari  in  the 
south.  Still  farther  toward 
the  Poles  we  come  to  the 
land  of  Mediterranean  cli- 
mate, where  the  summer 
is  dry  and  the  rain  falls 
in  the  winter. 

Zones  of  pas-  « 
ture  land.  Now  | 
you  see  that  Africa  90 
has  several  zones  of 
natural  pasture 
land:  the  tropic 

grasslands  on  each 
side  of  the  equa- 
torial forest  and  the 
dry  lands  of  the 

northern  edge  of  D.  , 

,1  o 1 1 J.1  monthly  tempera-  and  find  these  regions  in 

the  Sahara  and  the  tmes  and  r^fall  Africa,  North  Amer- 

?Utorial“ai^te!  ica,  South  America, 
the  Kalahari.  ests  of  Africa.  Australia,  and  Asia. 


THINGS  TO  DO  AND 
QUESTIONS  TO  ANSWER 

An  experiment.  Perform 
some  experiment  that  shows 
how  heat  makes  air  circulate. 

Explain  the  quotation. 
"The  belt  receiving  the  most 
heat  moves  from  south  to  north, 
and  from  north  to  south,  each 
year.”  Illustrate  your  expla- 
nation by  means  of  figures. 
What  figures  would  you  use? 

A comparison.  Compare 
the  circulation  of  air  in  a heated 
room  with  the  circulation  of 
air  upon  the  earth’s  surface. 
What  figures  will  you  use  to 
illustrate  your  comparison? 

Map  exploration.  The 
large  trade-wind  deserts  are 
the  interior  of  Australia,  the 
Sahara  and  Kalahari  in  Africa, 
the  Arabian  desert  in  Arabia, 
and  the  desert  on  the  western 
coast'  of  South  America.  Find 
these  deserts  on  a rainfall  map 
and  explain  to  the  class  why 
each  receives  so  httle  rain.  ' 

New  words  to  learn.  See 
how  many  of  the  foUowing 
words  you  can  use  correctly: 
circulation,  surface, 
calms,  doldrums,  zone, 
and  horse  latitude. 

Find  the  climate 
zones.  There  are  four 
* climate  zones  men- 
® tioned  in  your  text: 
" Doldrum  rain  and  for- 
est; good  grasslands; 
poor  grasslands;  des- 
erts. 

Average  Use  map  (Fig.  2-A) 
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Fig.  E.  Average 
monthly  tempera- 
tures and  rainfall 
at  two  stations  in 
the  poor  grasslands 
of  Africa,  north  of 
the  Equator  and 
south  of  the  Equa- 
tor. 


Fig.  F.  Two  sta- 
tions in  the  good 
grasslands  of 
Africa,  north  of  the 
Equator  and  south 
of  the  Equator. 
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UNIT  4— PASTORAL  INDUSTRIES  OF 
NATURAL  GRASSLANDS  HAVING 
LITTLE  RAIN 


Land  for  Rovers.  Make  a map  showing 
high  mountains,  snow  fields,  mountain  pastures, 
mountain  forests,  a river,  irrigated  alfalfa  land, 
and  a wide  pasture  plain. 

The  Great  Plains  of  North  America. 
Let  us  examine  the  lands  of  little  rain  and 
lands  v^ith  a dry  season,  to  see  what  men 
do  there.  We  shall  begin  with  the  Great 
Plains  of  North  America.  The  Great 
Plains  are  that  large  area  of  grassland  with 
hght  and  uncertain  rainfall  which  hes 
between  the  Rocky  Mountains  and  the 
more  humid  land  of  farms  to  the  eastward. 
How  long  is  it?  (Fig.  2-A,  Plate  III.) 

The  bison,  the  antelope,  and  the 
Indian.  When  white  men  first  reached  the 
Great  Plains,  this  large  region  was  the  scene 
of  a great  annual  migration.  Each  spring 
and  summer  millions  of  bison  (buffalo) 
grazed  their  way  northward  from  Texas  to 
the  plains  of  western  Ganada.  As  winter 
approached,  they  returned  from  western 
Ganada  to  Texas  and  Mexico.  Fresh 
buffalo  meat,  dried  buffalo  meat,  and 
buffalo  skins  for  tent  and  clothes  enabled 
the  Indians  of  this  region  to  live  a life 
resembhng  that  of  the  nomad  flock  followers 
of  the  Old  World.  Millions  of  antelopes 
shared  these  plains  with  the  buffalo,  and  also 
supphed  meat  and  skins  for  the  Indian. 

Domestic  animals.  Soon  after  the  dis- 
covery of  America  by  Golumbus,  the 
Spaniard  brought  horses,  cattle,  sheep,  and 
donkeys  to  Mexico.  Some  of  the  animals 
escaped.  When  the  first  American  ex- 
plorers, hunters,  and  fur  traders  crossed  the 
Great  Plains  about  the  beginning  of  the 
nineteenth  century,  they  found  herds  of 
wild  horses,  called  mustangs,  and  of  long- 
horned cattle  (Fig.  29-B).  Even  now 
there  are  thousands  of  wild  horses  in  the 
Rocky  Mountain  region  and  beyond. 

The  coming  of  the  ranchman.  The 
first  railroad  to  cross  the  plains  was  com- 
pleted in  1869.  Then  buffalo  and  the 


Fig.  A.  Read  the  paragraph  “The  coming  of  the 
ranchman,”  and  then  tell  about  the  picture. 


Fig.  B.  I have  seen  cattle  much  like  these  in  Spain, 
the  country  from  which  the  ancestors  of  the  old  Texas 
“longhorns”  came. 


antelope  disappeared  before  the  rifle.  The 
cowboy  came  with  cattle  and  the  sheepman 
with  his  bands  of  sheep.  Many  of  the 
animals  spent  the  summer  in  the  cool 
pastures  of  the  Rocky  Mountains  and  the 
winter  on  the  plains.  Today  aU  the  land 
of  the  Great  Plains  from  Ganada  to  Mexico, 
not  used  for  crops,  is  pastured.  Gattle  live 
on  the  better  pastures,  usually  in  ranges 
fenced  v^th  wire.  The  cowboy  keeps  the 
fence  in  order.  The  sheepherder  drives  his 
flocks  to  the  poorer  pastures  because  sheep 
can  live  on  poorer  grass  than  can  cattle. 
Goats  can  five  on  still  drier  pasture.  On 
the  Edwards  Plateau  of  west  central  Texas 
is  one  of  the  three  chief  centers  for  the 
production  of  Angora  goats,  whose  fleeces 
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Fig.  A.  This  view  of  the  Edwards  Plateau  of  Texas  shows  the  bushy  pasture  of  dry  lands  that  is  to  be  found 
in  six  continents.  How  many  people  to  the  square  mile  do  you  think  it  can  support? 


Fig.  B. 


The  solid  black  areas  on  this  map  show  land  which  is  either  irri- 
gated at  the  present  time*  or  can  easily  be  irrigated. 


This  drawing  shows  a cross  section  from  east  to  west  through 
the  Black  Hills.  The  cross  section  shows  how  underlying  rocks  pushed 
and  bent  upward  the  level  rock  layers  of  the  Great  Plains,  which  were 
afterward  worn  away  by  rains  and  streams.  B B is  a layer  of  limestone. 

In  what  part  of  this  section  is  it  the  surface  rock?  Water  falling  on  A 
soaks  into  the  ground  and  runs  under  the  tight  layer  (D),  and  will  flow 
out  of  wells  (C)  if  their  outlet  is  lower  than  the  surface  at  A.  South 

Dakota  has  many  artesian  wells  fed  by  Black  Hills  water.  Such  flowing  doors  winter  and  Slimmer 
wells  are  found  in  many  parts  of  the  world.  • . ^ t , 

Winter  horses  and  cattle  have 


belongs  to  the  United  States 
Government  because  the  land 
is  so  dry  that  no  one  will  take 
it  for  farming.  Because  the 
Government  has  not  yet  de- 
cided to  lease  the  land,  it  is 
used  by  anyone  who  wishes 
to  let  his  animals  graze  upon 
it.  As  a result,  the  land  is 
badly  overgrazed.  In  many 
places  the  grass  has  been  eat- 
en so  close  that  it  could  not 
seed  itself.  In  some  places 
weeds  have  taken  the  place 
of  grass.  In  other  places  no 
plant  remains;  and  the  bare 
ground,  no  longer  held  by 
roots,  is  washed  into  gullies  or 
even  blown  away.  We  need 
a better  land  policy  in  the 
United  States. 

Winter  range  and  wild 
hay.  On  aU  the  great  grass- 
lands of  the  world  cattle, 
horses,  and  sheep  live  out  of 

In 


provide  valuable  mohair.  These  goats  are 
raised  also  on  similar  land  in  Anatolia  and 
in  the  Union  of  South  Africa. 

Dry  public  lands  in  the  United  States. 
Much  of  the  land  on  the  Great  Plains  still 


thick  coats  of  oily  hair  which  keep  them  dry 
and  warm'  even  in  cold  rains  and  blizzards. 
Their  great  problem  is  to  get  enough 
winter  food. 

Most  of  the  Great  Plains  region  has  some 
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Fig.  A.  Water  in  irrigation  ditch  A soaks  down  to  B and  C.  It 
absorbs  alkali  from  subsoil,  comes  to  surface  of  valley  land  at  D 
near  stream  E.  Here  it  evaporates,  leaving  salt  and  alkali  on  the 
surface.  No  crop  can  grow  on  such  land. 





snowfall  in  winter,  but  the  snow  is  not  deep. 
If  the  grass  has  not  been  eaten  in  summer, 
sheep  and  cattle  can  usually  dig  through 
the  snow  and  get  the  dry  grass.  Some- 
times part  of  the  land  is  not  pastured,  but 
its  grass  is  cut  and  stacked  as  hay  for  use  in 
winter. 

Irrigation  and  hay.  Hay  grown  by 
irrigation  in  the  valleys  of  the  streams  is 
very  important  in  many  grasslands.  The 
Great  Plains  are  blessed  by  the  fact  that 
west  of  them  are  the  Rocky  Mountains. 
Heavy  winter  snow  in  the  mountains  melts 
through  most  of  the  summer  months  and 
sends  streams  of  cool  water  babbling  down 
to  the  dry  and  thirsty  land.  Farmers  use 
the  water  to  irrigate  the  dry  valleys,  which 
then  yield  many  rich  harvests.  Here  we 
can  see  the  four  main  methods  of  irrigation: 

(1)  A little  dam  and  a small  ditch  to  lead 
water  to  a field  or  two.  A man  may  make 
it. 

(2)  A big  dam,  a big  canal  many  miles  in 
length,  watering  dozens  or  even  hundreds 
of  farms.  The  dam  and  the  canal  may  be 
owned  by  a water  company  or  by  a water 
users’  association. 

(3)  Far  back  in  the  mountains  dams  are 
built  in  deep,  narrow  places  in  the  valleys. 
The  valley  streams,  backing  up  behind  the 
dams,  form  artificial  lakes  or  reservoirs. 
In  these  reservoirs  millions  of  cubic  feet  of 
water  are  stored  until  wanted  on  the  fields 
in  the  valleys  miles  away. 

(4)  Artesian  wells.  Parts  of  Dakota  and 
other  areas  of  the  Great  Plains  have  a 
certain  kind  of  rock  structure  (Fig.  30-C) 
from  which  water  wfil  flow  when  a deep 


Fig.  B.  1.  tbe  Roosevelt  Dam  across  tbe  Salt  River 
in  Arizona  bas  turned  dry  lands  into  fruitful  fields; 
2.  arid  land  before  irrigation;  3.  irrigated  land; 

4.  abimdant  crops  on  land  that  was  a desert. 

well  is  dug.  Unfortunately,  the  water  goes 
into  these  rocks  very  slowly.  As  the  wells 
let  it  out  very  rapidly,  many  artesian  wells 
that  flowed  freely  at  first  now  flow  but  little. 

Good  and  bad  irrigation.  Already 
many  acres  of  irrigated  land  have  been 
spoiled  by  alkali  (Fig.  31-A). 

One  advantage  of  irrigation  is  that  the 
land  does  not  wash  away,  because  only 
level  or  nearly  level  land  can  be  irrigated. 
Another  advantage  is  that  streams  carry 
small  particles  of  earth,  which  help  to  build 
up  the  land  and  fertilize  it.  The  sure  water 
supply  helps  to  make  heavy  crops. 

Alfalfa — king  of  irrigated  crops.  Al- 
falfa is  the  great  crop— by  far  the  most 
important  crop — of  the  hundreds  of  irri- 
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Fig.  A.  Average  depth  of  snowfall  in  the  United  States.  Look  at  Figures  30-B  and  31-B  and  tell  to  whom 

the  mountains  of  Colorado  are  valuable. 


gated  spots  in  the  Great  Plains  region. 
Alfalfa  grows  quickly.  Two  crops  a year 
may  be  cut  in  Alberta,  three  in  Kansas,  four 
in  Texas.  It  is  a splendid  winter  food  for 
the  sheep  and  cattle  that  spend  the  summer 
on  the  ranges  and  the  winter  by  the  hay- 
stacks. 

The  modern  ranching  industry.  Since 
we  have  made  machinery,  especially  rail- 
roads and  steamships,  farmers  from  Europe 
have  gone  to  many  fertile  lands  in  central 
North  America,  Argentina,  South  Africa, 
and  Austraha  where  for  ages  the  land  had 
been  occupied  only  by  herdsmen  and  grazing 
animals. 

During  the  last  century  an  altogether 
new  kind  of  pastoral  industry  has  grown  up 
in  all  these  continents.  A man  gets  pos- 
session of  a large  tract  of  land  or  ranch. 
He  has  perhaps  10,000  or  20,000  or  even 
more  acres  of  land,  often  with  a barbed-wire 
fence  surrounding  it  to  confine  cattle,  or  a 
woven  wire  fence  for  sheep.  A lone  horse- 
man repairs  the  fences,  and  a lone  shepherd 


with  his  dogs  watches  a large  flock  of  sheep. 

Tractors,  reapers,  and  other  farm  ma- 
chinery have  made  it  possible  for  one  man 
to  grow  many  acres  of  wheat.  These,  and 
new  methods  called  dry  farming,  have 
caused  many  large  sheep  and  cattle  ranches 
in  United  States,  Argentina,  and  other 
countries  to  be  broken  up  into  farms. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Suggested  topics  for  short  talks.  The  wild 
horse  and  cow  of  the  plains;  the  American  buffalo; 
the  hfe  of  the  sheepman;  the  cowboy. 

Problems  for  thought.  1.  Find  why  it  takes 
better  pasture  land  to  keep  cattle  than  it  does  to 
keep  sheep. 

2.  What  reasons  can  you  give  for  the  cultivation 
of  alfalfa? 

3.  What  are  pubhc  lands?  commons? 

4.  What  is  the  rainfall  of  the  place  where  Figure 
30-A  was  taken? 

For  those  who  like  to  draw.  Draw  a model 
illustrating  how  irrigation  might  be  carried  on  in 
the  arid  regions  of  the  West.  Explain  to  the  class 
how  irrigation  aids  in  the  production  of  animals; 
how  Figure  32-A  explains  irrigation. 
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UNIT  5— OTHER  LANDS 
MUCH  LIKE  THE  AMERICAN 
GREAT  PLAINS 


A W ORLD  Region.  Make  a sketch 
map  of  the  world  showing  all  the 
areas  that  have  a climate  much 
like  that  of  the  Great  Plains  of  North 
America. 


Asia  and  southeastern  Eu- 
rope. On  Figure  2- A compare 
North  America  and  Asia.  Trace 
a line  from  Hudson  Bay  through 
Winnipeg  in  the  direction  of  San 
Francisco.  Name  the  first  three' 
regions  through  which  the  fine 
passes. 

Trace  a similar  fine  in  the 
Union  of  Socialist  Soviet  Republics 
(Russia),  often  called  U.  S.  S.  R., 
from  the  Arctic  Sea  to  the  Aral 
Sea.  What  regions  does  it  cross? 

That  belt  of  Central  Asian  grass- 
land, so  much  hke  our  Great  Plains, 
has,  for  scores  of  centuries,  been 
the  homeland  of  horsemen  riding 
after  their  flocks.  Here  rode  Attila 
the  Hun,  and  Genghis  Khan  the 
Mongol.  Today  its  flocks  of  sheep 

and  cattle  serve  U.  S.  S.  R.  as  Fig.  B.  l.  a mutton  sheep;  2.  a wool  sheep  (Merino);  3.  a black- 
those  of  the  American  Great  Plains  sheep  from  the  Scotch  Highlands;  4.  a woolless  sheep  from 
tckVTTQ  TT  ^ + Africa;  5.  Persian  lambs  with  their  mothers ; 6.  a fat-tailed  sheep, 

serve  tne  umtea  Otates.  (There  are  many  other  kinds  of  sheep.)  7.  an  Angora  goat. 
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Unlike  our  Great  Plains,  little  irrigation 
is  possible  in  most  of  the  grasslands  of  Asia 
because  there  are  few  mountain  streams 
that  bring  water  down  to  the  plains  that 
need  irrigation. 

What  do  the  maps  (Figs.  2-A-22-A) 
tell  you  about  conditions  in  Asia  Minor 
that  help  to  make  it  one  of  the  three  leading 
producers  of  mohair? 

Argentina.  If  you  go  west  from  St. 
Louis  to  Denver,  you  pass  through  a wide 
area  where  every  farm  has  corn,  another 
wide  area  where  every  farm  has  wheat,  and 
then  a still  wider  area  of  ranch  land.  In 
Argentina  you  can  find  exactly  the  same 
succession  of  belts  of  land  if  you  travel  from 
Buenos  Aires  westward. 

This  South  American  plain,  hke  that  of 
North  America,  is  long  from  north  to  south. 
It  extends  from  latitude  28°  (that  of 
southern  Texas)  to  55°  (that  of  northern 
Alberta).  On  these  two  ranch  regions  the 
traveler  would  find  not  only  cattle  and 
sheep,  but  the  same  breeds  of  cattle  and  the 
same  breeds  of  sheep.  When  the  prices  of 
wool  and  meat  are  low  in  London  and  New 
York,  the  sheep  owners  of  Texas  and  Mon- 
tana talk  of  hard  times,  as  do  the  ranchers 
of  Argentina. 

There  is  better  grass  in  southern  Argen- 
tina than  in  northwestern  Argentina.  In 
the  south  the  grass  is  nutritious  enough  to 
fatten  sheep  for  the  market.  Consequently 
there  are  plants  for  freezing  meat  at 
MagaUanes  on  the  Strait  of  Magellan,  and 


at  several  points  on  the  Atlantic  coast  of 
near-by  Patagonia  (southern  Argentina). 

City  markets,  refrigeration,  and  canning 
now  cause  exports  of  meat  from  distant 
places  that  once  exported  only  wool,  skins, 
taUow,  and  bones.  Bones  are  an  export  of 
many  distant  pasture  lands. 

Australia.  Going  westward  from  Syd- 
ney in  Australia,  as  from  Buenos  Aires  in 
South  America,  we  pass  through  corn  lands, 
wheat  lands,  and  come  to  grasslands,  where 
a dozen  species  of  the  kangaroo  once  Hved, 
together  with  big  running  birds  such  as 
the  cassowary.  The  grasslands  are  now 
sheep  and  cattle  ranches.  They  send  ani- 
mals to  the  ports  to  be  shipped  in  refrig- 
erator steamers  to,  the  markets  of  Europe. 

The  great  sheep  flocks  make  Australia 
the  chief  factor  in  the  world’s  wool  supply. 
There  is  scarcely  a man  in  Great  Britain, 
in  New  York,  or  in  Chicago,  who  does  not 
wear  Austrahan  wool  upon  his  back. 

Does  South  Africa  have  any  climate  Hke 
that  of  the  Great  Plains? 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

A comparison.  Name  two  ways  in  which  the 
South  American  plain  of  Argentina  is  similar  to  the 
Great  Plains  of  North  America. 

A similar  area.  Part  of  southwestern  Africa 
has  a climate  like  that  of  our  own  Great  Plains. 
Can  you  find  this  area  on  the  map  of  Africa  (Plate 
XVII)?  What  occupations  do  you  think  would  be 
carried  on  there?  Why? 

Reports.  Report  on  Genghis  Kahn;  on 
Attila,  the  Hun. 
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UNIT  6— THE  DRY  HEARTS  CF 
CONTINENTS 


The  Uses  of  a Mountain.  Suppose  a 
mountain  20,000  feet  high  with  gentle  slopes 
should  rise  up  in  the  center  of  Nevada,  the 
Sahara,  or  between  the  Caspian  and  Aral  seas. 
Tell  what  uses  this  mountain  would  be  to  men. 


North  America.  Where  is  the  driest 
part  of  North  America  (Figs.  22-A-23-A)? 
The  United  States  has  40,000  square  miles 
of  land  where  not  even  a goat  can  graze. 
Surrounding  this  region  in  southern  Cal- 
ifornia, Lower  California,  Nevada,  Utah, 
Washington  State,  Arizona,  New  Mexico, 
and  the  plateaus  of  Old  Mexico  is  a large 
area  of  land  which  usually  supphes  scanty 
pasture  for  only  a part  of  the  year. 

Most  of  this  land  was  once  given  in  large 
grants  by  the  kings  of  Spain  to  their 
favorites.  To  this  day  it  remains  a land  of 
huge  ranches,  some  covering  many  square 
nules.  Fortunately  there  are  near-by  moun- 
tains where  sheep  and  cattle  can  spend  part 
of  the  year  on  high  mountain  pastures.  In 
such  a region  an  irrigated  spot  is  of  great 
value.  For  example,  on  the  irrigated  lands 
in  the  Salt  River  Valley  around  Phoenix, 
Arizona,  60,000  cattle  and  a quarter  of  a 


million  sheep  are  fattened  each  year.  This 
is  made  possible  by  the  great  irrigation 
system  of  the  Roosevelt  Dam.  Many  more 
cattle  and  sheep  are  sent  out  from  the  arid 
pastures  of  this  region  to  other  regions  to  be 
fattened. 

Central  Asia,  Mongolia,  Persia,  Iraq, 
Syria.  What  do  the  rainfall  map  (Fig. 
22- A),  the  population  map  (Fig.  20- A),  and 
the  world-regions  map  (Fig.  2-A)  teU  you 
about  these  lands?  In  this  vast  expanse 
are  found  patches  of  desert,  patches  of 
pasture,  lands  where  mountain  slopes  and 
high  mountain  pastures  are  a blessed  rehef 
in  summer  to  man  and  beast,  and  where 
mountain  streams  make  oases  of  greatest 
value  to  man.  Every  city  in  that  area  is 
an  oasis  city.  Turn  to  the  map  of  Asia 
(Plate  XVIII)  to  find  the  names  of  these 
cities. 

This  dry  heart  of  Asia,  hke  such  land  in 
all  continents,  is  unfenced.  If  it  is  of  any 
value,  it  is  the  pasture  land  of  people  who 
live  near  it. 

Arabia  and  the  Sahara.  These  lands 
are  much  hke  the  others,  but  with  even  less 
rain  (Fig.  22- A).  In  these  vast  stretches  of 
desert  a bit  of  pasture  is  found  here  and 
there,  and  here  and  there  is  an  oasis,  per- 
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haps  only  an  acre,  perhaps  a square  mile,  or 
even  ten  square  miles  in  extent. 

Union  of  South  Africa.  How  do  the 
maps  (Figs.  2-A-22-A)  help  to  explain  why 
wool  and  mohair  are  the  chief  exports 
derived  from  the  land  in  South  Africa? 

Australia.  Australia  (Fig.  2-A)  has  in 
its  center  large  deserts,  other  large  stretches 
where  the  kangaroo  and  a few  natives  man- 
age to  pick  a living,  and  where  flocks  of 
sheep  come  and  go.  The  flocks  come  in  a 
period  when,  for  several  years,  the  amount 
of  rain  has  been  adequate  for  grass.  When 
there  are  several  years  of  drought  they  go, 
starving  by  the  million. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Pointing-out  exercise.  Go  to  the  map  and 
point  out  to  your  classmates  four  areas  that  can  be 
called  dry  hearts  of  continents. 

Use  your  tables.  The  United  States  has 

40,000  square  miles  of  land  that  is  useless  for 
grazing.  Compare  this  area  with  the  area  of  the 
following  states:  New  York,  Pennsylvania,  Vir- 
ginia, Ohio,  Tennessee,  and  Massachusetts. 

A picture  aid.  Find  a picture  of  the  Roosevelt 
Dam.  Show  it  to  the  class  and  tell  how  this  great 
dam  aids  in  producing  cattle  and  sheep. 

Life  histories.  Write  the  autobiography  of  a 
sheep  in  the  dry  heairt  of  a continent;  of  a stream. 


UNIT  7— TROPICAL  GRASSLANDS 


Location.  Make  a sketch  map  of  the  world 
showing  all  tropic  grasslands.  Make  some  kind 
of  mark  to  show  the  parts  which  have  the 
heavier  vegetation. 

Africa.  The  great  equatorial  forest  of 
central  Africa  is  ringed  around  with  grass- 
lands— good  grasslands  near  the  forest, 
poor  grasslands  farther  from  the  forest. 
Beyond,  at  the  north  and  south,  are  deserts. 

This  African  land  of  grass  is  the  homeland 
of  antelope,  zebra,  giraffe,  rhinoceros,  and 
also  of  the  lion  and  the  leopard  who  kill  and 
eat  the  other  animals,  and  of  the  hyena  and 
the  jackal  who  pick  and  crack  their  bones. 

Near  the  northern  edge  of  the  Sahara 
are  nomads  who  breed  camels  and  horses. 
But  in  most  of  the  poorer  African  grasslands 
are  nomad  cattle  keepers,  not  breeders. 
Cattle  stand  the  hot  climate  with  its  damp 
season  better  than  sheep  do.  The  job  of 
the  cattle  keepers  of  the  African  grasslands 
is  not  an  easy  one.  For  example,  the 
Fulani,  who  live  north  of  the  Niger,  co- 
operate in  groups  of  four  or  five  to  care  for 
a hundred  cows.  They  must  build  a high 
thorn  fence  for  a night  shelter.  One  man 
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herds  the  cattle,  one  man  takes  care  of  the 
calves,  another  must  watch  all  night  to  keep 
wild  animals  away.  When  the  grass  near-by 
is  gone,  the  group  and  their  cattle  must 
move. 

Cattle  and  man’s  social  status. 
Among  some  of  these  African  cattle  keepers, 
cattle  serve  to  measure  a man’s  importance 
as  weU  as  his  wealth.  The  more  cattle  a 
man  has,  the  higher  his  rank  in  society; 
among  the  Hereros  of  southwest  Africa,  the 
man  who  has  no  cattle  is  to  his  neighbors 
as  a tramp  is  to  us  in  our  country. 

High  esteem  for  cows.  Many  of  the 
native  cattle  keepers  love  their  cattle  and 
mourn  them  when  they  die.  Some  would 
rather  die  themselves  than  kill  a cow.  They 
eat  their  meat  only  on  the  rarest  occasions, 
but  they  drink  the  milk,  use  the  butter,  and 
sell  the  hides.  Among  many  tribes  every 
cow  has  her  name;  and  the  shades  of  color 
that  the  native  recognizes  in  describing  cows 
are  amazing  to  the  white  man.  The  Kafirs 
of  Rhodesia  and  the  Transvaal  decorate  the 
bodies  of  their  cows  and  make  their  horns 
grow  in  fantastic  shapes.  In  some  tribes 
the  modeling  of  cattle  in  clay  is  a great 
pleasure. 

Sheep  and  goats.  In  parts  of  the 
African  grassland  are  many  goats,  and  sheep 
without  wool.  In  such  a climate  a sheep 
does  not  need  wool.  The  hair  that  is  under 
the  wool  of  aU  sheep  is  protection  enough. 

Little  foreign  trade.  This  large  area 
of  African  grassland,  with  its  millions  of 
native  people  and  native  cattle,  sends  little 
but  hides  to  Europe,  although  Europeans 
have  of  late  years  established  a few  modern 
ranches. 

India.  At  the  eastern  edge  of  the  Thar 
Desert  (lower  Indus  Valley)  are  cattle- 
keeping nomads  whose  life  is  much  like 
that  of  the  people  of  the  tropic  grasslands 
of  Africa.  Here  the  people  have  a saying, 
"He  has  five  fingers  in  the  butter.”  ("Born 
with  a silver  spoon  in  his  mouth.”) 

Australia.  The  tropic  section  of  Aus- 
tralia has  cattle  ranches  owned  by  white 
men  who  employ  native  laborers. 


Fig.  A.  The  tropic  savanna,  the  tree-grass  landscape, 
and  a couple  of  browsers  who  live  in  it.  Why  is  the 
giraffe  well  fitted  for  such  a country? 


South  America.  The  tropic  grasslands 
of  South  America  have  a much  smaller 
native  population  than  those  of  Africa. 
The  cattle  industry  is  usually  of  the  white 
man’s  type;  it  sends  some  produce  to 
distant  markets. 

The  interior  of  Brazil  sends  lean  cattle 
to  the  coast  districts  near  Rio  de  Janeiro  to 
be  fattened  for  city  markets.  Sao  Paulo, 
Asuncion,  and  other  places  in  southern 
Brazil  and  Paraguay  have  packing  plants 
making  canned  meat  and  meat  extract. 
They  also  have  other  plants  making  tasajo, 
a form  of  dried  beef  that  has  long  been  used 
in  tropic  countries  because  it  keeps  well. 

In  the  Orinoco  VaUey  is  a grassland  with 
a Httle  developed  cattle  industry. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Finding  the  tropical  grasslands.  Name  all 
the  areas  of  tropical  grasslands  and  locate  them  on 
the  map. 

Finish  the  paragraph.  I have  a herd  of 

cattle  in  Africa.  I . Read  your  paragraph 

to  the  class.  Can  they  tell  you  anything  that 
you  have  omitted  about  cattle  in  Africa? 

Fill  in  the  blanks.  Starting  from  central 
Africa  you  will  pass  through  the  following  regions 
if  you  go 


north: 

south: 

1. 

Good  grasslands 

1.  ... 

2. 

Poor  grasslands 

2.  ... 

3. 

Desert 

3.  ... 
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Fig.  A.  Find  snowfield,  bare  rock,  glacier,  and  good  pasture  on  this  Swiss  mountain. 


UNIT  8— PASTORAL  INDUSTRIES  IN 
LANDS  THAT  ARE  TOO  ROUGH, 
TOO  WET,  OR  HAVE  A SEASON 
TOO  SHORT  FOR  FARMING 


Lands  of  Low  Value.  Make  a sketch  map 
of  the  world  showing  by  a different  mark  or 
color  each  of  the  three  kinds  of  pasture  land 
mentioned  in  this  unit. 


Western  United  States.  You  doubt- 
less know  something  about  the  sheep  and 
cattle  that  spend  the  summer  in  the  moun- 
tain valleys,  called  parks,  and  in  other 
mountain  pastures  of  western  America. 

The  Andes.  In  the  Andes  of  Peru  and 
Bohvia  the  first  white  explorers  found 
native  shepherds  caring  for  herds  of  llamas 
and  alpacas  on  pastures  from  11,000  to 
17,000  feet  in  altitude.  These  animals  had 
been  domesticated  for  a long  time.  The 
Uama  carries  burdens  on  his  back  and  the 


natives  today  use  llama  wool  very  widely  in 
weaving.  The  smaller  alpaca  produces 
long,  glossy  wool  of  very  fine  quahty. 

Tibet.  On  the  bleak,  treeless,  and  wind- 
swept plateaus  of  Tibet  fives  the  wild  yak, 
an  animal  that  has  been  tamed  for  ages. 
Some  yaks  stand  six  feet  high  at  the 
shoulders  and  can  five  on  the  scanty 
pastures  of  the  cold,  snowy  land.  These 
great  beasts  are  among  the  largest  of  man’s 
cattle. 

The  high  mountains  of  Europe. 
Every  mountain  region  of  Europe — Alps, 
Balkans,  Pyrenees,  Caucasus,  Carpathians, 
Scandinavian  Peninsula — has  pastures  to 
which  in  summer  herdsmen  bring  herds  of 
cows  or  cattle,  or  flocks  of  sheep,  from  lands 
of  lower  altitudes. 

Northwest  Europe.  The  highlands  of 
Wales  and  Scotland  are  so  wet  that  the 
farmer  cannot  plow  satisfactorily.  But 
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Fig.  A.  These  sheep  are  grazing  near  a sheep  station  in  the  far  north  of  New  Zealand. 


tree  growth  is  kept  down  by  the  sheep. 
The  winter  winds  from  the  near-by  Atlantic 
are  so  warm  that  snow  falls  but  rarely. 
Sheep  hve  outdoors  twelve  months  in  the 
year,  as  they  do  in  the  Shetlands.  They 
even  hve  out  of  doors  in  Iceland,  where  a 
few  stacks  of  hay  help  to  protect  them  from 
the  cold  wind. 

South  Alaska.  A land  of  cool  summer 
and  moist  winter  much  hke  that  of  Norway 
or  the  Shetlands  is  found  on  the  south 
shores  of  Alaska,  where,  at  Kodiak  Island, 
a few  cattle  have  thriven  for  many  years. 
The  United  States  Government  tried  the 
experiment  of  crossing  yaks  with  Galloway 
cattle  that  have  hved  out  of  doors  on  the 
Scotch  highlands.  A promising  animal  has 
resulted,  but  it  has  not  yet  been  widely  used. 

The  Falkland  Islands.  These  islands, 
so  damp,  raw,  and  wind-swept  that  trees 
cannot  grow,  provide  a sheep  range  where 
Scotch  shepherds  tend  sheep  of  British 
breeds. 


New  Zealand.  New  Zealand,  with  a 
good  rainfall  and  a climate  much  Hke  that 
of  Great  Britain,  is  a land  of  splendid 
pastures,  large  sheep  flocks,  and  a great 
export  of  wool  and  mutton. 

The  Arctic  tundra.  In  the  fourth 
century  a.  d.,  a Chinese  traveler  returned 
from  the  far  North  and  wrote  an  account  of 
having  visited  a nomad  people  who  had 
vast  herds  of  tame  deer  (reindeer).  This 
mode  of  life  continues  in  the  tundra,  a land 
of  mosses,  Hchens,  grass,  herbs,  and  shrubs. 
The  tundra  fringes  the  Arctic  Ocean  in 
three  continents.  Half  a dozen  different 
peoples  having  a Httle  trade  with  the  far- 
distant  white  man  are  scattered  with  then- 
reindeer  from  East  Cape  by  Bering  Sea  to 
North  Cape  and  beyond  in  Norway.  You 
are  doubtless  familiar  with  one  of  these 
peoples,  the  Lapps. 

American  people  learn  to  raise  rein- 
deer. In  1891,  when  the  Eskimos  and 
Indians  of  Alaska  were  about  to  starve 
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Fig.  A.  Reindeer  in  northern  Sweden.  They  scratch  away  the  snow  with  their  feet  to  get  at  the  grass  beneath. 


because  the  white  men  had  killed  off  much 
of  their  game,  herds  of  reindeer  and  their 
keepers  were  brought  from  the  Old  World 
to  teach  the  Alaskans  the  art  of  raising 
reindeer.  They  have  learned  it.  There 
are  now  some  600,000  to  700,000  reindeer 
Hving  in  the  Alaskan  tundra  and  the 
scrubby  northern  and  northwestern  edge  of 
the  Great  Northern  Forest.  Some  are 
used  as  draft  animals  instead  of  dogs. 
Some  reindeer  meat  is  now  shipped  to  the 
United  States. 

In  1929  a large  herd  of  reindeer  was 
bought  by  the  Canadian  Government,  and 
with  the  assistance  of  airplanes  to  find  a 
route,  the  reindeer  started  on  a four-year 
migration  to  the  lower  Mackenzie  Valley. 
The  government  brought  Lapps  there  to 
teach  the  Eskimos  how  to  tend  reindeer. 

The  ovibos.  Experiments  are  under  way 
for  the  domestication  of  the  ovibos,  the  so- 
called  musk  ox,  a remarkable  animal  which 
yields  both  good  meat  and  good  wool,  and, 
Hke  the  reindeer,  is  able  to  pick  its  Hving  in 
the  Arctic  tundra.  A few  herds  of  ovibos 
have  thus  far  survived  the  Eskimo’s  arrow 
and  the  white  man’s  buUet.  Like  the 
whale  and  the  seal,  the  ovibos  needs  pro- 
tection so  that  he  may  make  an  almost 
useless  land  more  useful. 


THINGS  TO  DO  AND  TO  THINK  ABOUT 

A contest.  Choose  sides.  Let  one  in  the  class 
name  an  area  referred  to  in  this  unit.  Go  to  the 
map  and  locate  it  and  tell  the  class  what  is  raised 
there.  Each  correct  answer  scores  five  points  for 
your  side. 

Three  strange  helpers.  Prepare  a report  on 
either  the  llama,  the  reindeer,  or  the  yak. 

Answer  the  questions.  1.  Why  are  moun- 
tains used  as  pastures?  Name  and  point  out 
mountains  that  are  thus  used. 

2.  What  climate  has  southern  Alaska? 

3.  What  is  the  important  thing  about  reindeer 
in  Arctic  America? 

CHAPTER  SUMMARY 

Map  exercises.  1.  List  the  states  which 
either  wholly  or  in  part  receive  between  10  and  20 
inches  of  rain. 

2.  What  states  have  areas  which  receive  less 
than  10  inches  of  rainfall?  Do  you  think  these 
areas  would  be  good  grazing  lands?  Explain. 

3.  What  relationship  does  the  eastern  boundary 
of  the  10-  to  20-inch  rainfall  area  have  to  the 
100th  meridian? 

4.  What  relationship  do  you  notice  between 
these  two  lines  and  the  density  of  population  in 
the  United  States? 

5.  Make  or  trace  a map  of  the  world  and  mark 
on  it  the  parts  where  most  of  the  land  can  be  used 
only  for  things  that  grow  wild;  the  places  where 
the  animals  mentioned  in  this  chapter  are  raised. 

A class  scrapbook.  Have  the  class  collect 
pictures  of  the  animals  named  in  this  chapter. 
Select  the  best  pictures  and  arrange  them  into  a 
scrapbook. 
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FORESTS  AND  MAN 

UNIT  1— WHERE  AND  OF  WHAT  USE  ARE  FORESTS? 


Building  a Mountain.  Make  a model  or 
drawing  of  a very  high  mountain  that  stands 
in  a dry  land,  and  put  proper  zones  of  vegetation 
on  it. 


A natural  home  for  primitive  man. 
Before  man  tamed  animals  or  grew  crops, 
the  forest  was  one  of  the  best  homes  that 
nature  provided.  In  the  tropic  forest  man 
found  a rich  supply  of  wild  fruits  and 
nuts  for  food.  In  the  middle  latitude  or 
temperate  forests,  such  as  those  of  France, 
Germany,  Pennsylvania,  Ohio,  southern 
California,  Chosen,  and  China,  nature  had 
placed  nut-bearing  trees — hickories,  wal- 
nuts, beeches,  and  the  oaks  with  their 
acorns.  These  wild  crops,  which  man  has 
eaten  for  ages,  also  fed  and  fattened  the 
bear,  the  wild  hog,  the  raccoon,  and  the 
opossum,  and  gave  man  a meat  supply  and 
skins  with  which  to  cover  himself. 

In  the  coniferous  forests  of  high  latitudes, 
in  Sweden,  north  Russia,  Siberia,  and  cen- 
tral Canada,  primitive  man  found  a much 
smaller  food  supply.  But  he  managed  to 


get  some  pine  nuts  (edible  seeds  from  pine 
cones),  a good  crop  of  summer  berries,  and 
enough  fish  and  rabbits  and  other  fur-bear- 
ing animals  to  keep  a scanty  population. 

When  man  became  a farmer,  the  forest 
near  his  farm  gave  him  logs  for  a house, 
firewood,  and  material  for  tools.  When  he 
tamed  animals  and  went  out  on  the  grass- 
lands, poles  for  his  tent  were  one  of  his 
most  precious  possessions.  Instead  of  wood 
for  fuel,  man  used  and  still  uses  the  dried 
dung  of  his  animals.  This  fuel,  being  the 
vegetable  fibers  from  grass,  is  much  like 
wood  and  is  still  used  today  in  all  deserts 
and  in  most  of  the  grassland  regions. 

The  importance  of  wood.  What 
would  happen  to  your  house  if  all  the  wood 
should  be  withdrawn  from  it  and  no  more 
could  be  had?  In  Sicily,  where  wood  is 
scarce  and  people  are  poor,  I have  seen 
many  houses  with  stone  walls  and  stone 
floors,  supported  on  stone  arches.  Stone 
houses  are  not  only  expensive  to  build,  but 
are  death  traps  in  earthquakes.  Make  a 
list  of  all  the  uses  to  which  wood  is  put 
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Fig.  B.  Average  monthly  tem^ 
peratures  at  the  coldest  place  in 
the  world:  Verkhoyansk,  in  the 
great  northern  forests  of  Siberia. 


Fig.  A.  These  national  forests  belong  to  all  the  people  in  our  country.  Many  small  cities  in  Europe  own  forests 
and  their  people  pay  no  taxes  because  the  income  from  the  forests  supports  schools  and  city  government.  Get 
the  report  of  Chief  Forester,  United  States  Department  of  Agriculture,  Washington,  D.  C.,  and  find  out  how  our 
national  forests  are  managed.  Compare  the  temperature  of  Verkhoyansk  with  places  in  Norway  (Fig.  27-A). 


near  your  schoolhouse.  What  would  hap- 
pen if  the  wood  were  not  to  be  had? 

Trees  and  heat.  Trees  must  have  heat 
above  50°  F.  some  weeks  during  the  year. 

When  we  consider  forests  and  tempera- 
tures, we  see  some  strange  things.  Iceland 
has  no  forest;  but  compare  its  winter  tem- 
perature with  that  of  New  York  City 
(Fig.  27-A).  Yet  there  is  a coniferous 
forest  at  Verhoyansk  in  Siberia  (Fig.  42-B). 
What  is  the  winter  temperature  there?  It 
seems  that  the  extreme  cold  of  winter  does 
not  kiU  the  trees,  and  the  sunshiny  summer 
allows  them  a few  weeks  for  growth.  This 
forest  grows  because  the  summer  of  the 
continental  climate  in  the  interior  of  the 
continent  is  so  much  warmer  than  that  of 
Iceland  with  its  oceanic  climate  (Fig.  27-A). 

Trees  and  moisture.  The  amount  of 
rain  necessary  to  support  a forest  becomes 
less  as  one  goes  north,  because  of  decreasing 
heat  and  less  evaporation.  Trees  are 
almost  absent  from  the  wide  areas  of  tropic 
grasslands  (Fig.  2-A)  which  have  a heavy 
rainfall  during  one  season  (Fig.  28-E)  and 
then  months  of  dry  heat.  Although  trees 
need  moisture  through  the  year,  few  species 
can  grow  in  water-soaked  ground.  But 
fortunately  the  cypress  of  our  southern 
states  lives  in  swamps. 


Forests  on  mountains.  In  a dry 
country,  such  as  Colorado  or  Persia,  the 
lower  plains  are  without  forest.  As  we 
begin  to  ascend  the  mountains,  we  find 
more  rain,  lower  temperature,  and  small 
scattered  trees.  Farther  up  we  come  to  a 
zone  of  larger  trees.  Stni  higher,  where  it 
is  colder,  the  trees  thin  out,  and  finally 
become  little  wind-twisted  bushes.  Beyond 
them  we  again  find  grass  and  shrubs.  The 
plants  here  are  much  hke  those  of  the 
tundra.  Forests  on  mountains  have  within 
a few  miles  the  same  zones  of  plants  as  are 
found  in  the  long  journey  from  the  grass- 
lands of  Colorado  (or  Africa)  to  the  grass- 
lands of  the  tundra  in  northern  Canada  or 
northern  Eurasia.  The  upper  tree  fine  is 
about  12,000  feet  on  the  Andes  at  the 
Equator,  2000  feet  on  the  south  coast  of 
Alaska,  and  at  sea  level  in  central  Alaska. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Things  to  think  about.  1.  Primitive  man  in 
forests,  (a)  What  did  he  eat?  wear?  (6)  Where 
did  he  sleep? 

2.  Name  any  four  countries,  or  places,  that  are 
found  in  temperate  forests.  Locate  on  a map. 

3.  Name  ten  important  uses  for  wood. 

4.  Get  a sample  of  as  many  different  kinds  of 
wood  as  you  can.  Label  each  kind.  What  use 
can  be  made  of  each? 
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Fig.  A.  Natural  vegetation.  Two  fifths  of  our  area  was  once  fine  forests.  Now  half  of  it  is  gone  and  much 
of  that  which  remains  is  second  growth  and  badly  burned.  See  Figure  50-B.  How  was  your  state? 


UNIT  2— THE  FORESTS  OF  EAST 
CENTRAL  UNITED  STATES,  AND 
SIMILAR  FORESTS  IN  EUROPE  AND 
EAST  ASIA 


An  Explanation.  Tell  how  and  why  people 
in  different  countries  treat  their  forests  so 
differently. 

Forests  rich  in  timber.  Europeans 
who  settled  the  United  States  found  there 
a very  rich  forest  region  containing  many 
more  species  of  useful  wood  than  grew  in 
Europe.  Almost  continuous  forest  covered 
most  of  the  eastern  section  of  the  United 
States  (Fig.  43- A).  In  lUinois,  stretches 

of  fine  grassland  began  to  appear,  with 
forests  only  along  the  streams. 

Between  the  Mohawk  Valley  and  the 
cotton  belt  the  forest  at  low  elevations  was 
chiefly  of  oaks,  hickories,  walnuts,  chest- 
nuts, and  tulip  trees,  with  some  pines  on 
the  sandy  part  of  the  coastal  plain  from 
North  Carolina  to  New  Jersey.  The  cooler 
chmate  of  the  higher  Appalachians  suited 


the  northern  trees  such  as  hemlocks,  pines, 
and  spruces.  These  three  great  trees  of 
New  England  are  found  along  the  higher 
Appalachians,  from  the  Catskill  Mountains 
near  the  Mohawk  to  western  North 
Carohna. 

Clearing  and  lumbering.  During  the 
period  between  the  settlements  at  Plymouth 
and  Jamestown  and  the  Revolutionary 
War,  the  Americans  were  chopping  down 
their  lowland  forests  to  make  way  for  fields. 
Late  in  the  eighteenth  century,  they  began 
to  cut  timber  on  the  Appalachian  Plateau 
and  mountains.  In  winter,  the  farmers 
went  back  into  the  mountains,  cut  logs,  and 
hauled  them  to  some  river  bank.  When 
the  spring  rains  and  melting  snows  pro- 
duced the  spring  freshets  in  the  river,  rafts 
of  logs  or  lumber  were  floated  down  to 
Philadelphia,  Baltimore,  and  Pittsburgh. 
In  1805,  the  first  lumber  from  western 
Pennsylvania  reached  New  Orleans. 

In  the  early  years  of  the  nineteenth  cen- 
tury it  is  reported  that  one  could  walk  in 


sc-7 


44 


FORESTS  AND  MAN 


A portable  sawmill  in  the  Appalachian  torests  or  nortnern  Georgjia.  Find  in  the  picture  the  circular  saw, 
the  log  to  be  sawed,  the  engine,  and  good  saw  logs. 


the  springtime  for  thirty  miles  on  the  log 
rafts  that  lay  in  the  Canisteo  River,  a 
branch  of  the  Susquehanna,  in  southern 
New  York.  This  great  collection  of  tim- 
ber was  the  harvest  of  winter’s  work  of  the 
farmers  for  many  miles  around.  Some  of 
the  rafts  were  logs;  some  were  lumber. 
Much  labor  was  required  to  blast  rocks 
from  the  rivers  and  to  make  passageways 
for  the  floating  log  rafts.  The  dangerous 
trip  downstream  was  a great  adventure  for 
the  young  men  of  the  frontier  counties  of 
southern  New  York.  For  more  than  sixty 
years  the  rafts  went  on  many  rivers.  When 
we  had  built  a network  of  canals,  the  rafts 
on  the  Susquehanna  stopped  at  Port 
Deposit,  near  the  head  of  Chesapeake  Bay. 
The  lumber  went  on  boats  through  canals 
to  Philadelphia  and  New  York. 

The  railroads  come.  When  railroads 
had  been  built  in  many  directions  through 
Appalachia,  the  work  of  liunbermen  was  no 
longer  limited  to  land  a few  miles  from  a 
large  stream.  Portable  sawmills  (Fig. 
44-A)  could  be  moved  easily.  When  the 
lumberman  had  cut  one  tract,  he  could  buy 
another  cheaply  and  move  his  mill  to  it. 

The  portable  mill  and  fire.  Land  and 


lumber  were  so  cheap  that  it  did  not  pay  to 
keep  the  fire  out  of  the  woods.  Indeed,  one 
owner  could  not  have  done  so  if  he  had 
tried.  The  land  was  mostly  in  small  tracts, 
and  fire  can  be  controlled  only  by  a planned 
campaign  and  with  the  cooperation  of  many 
men.  Devastated  by  repeated  forest  fires, 
Pennsylvania,  once  so  rich  in  forest,  now 
produces  only  a tenth  as  much  forest  prod- 
ucts as  she  once  did,  and  only  a quarter  of 
the  amount  she  uses.  It  is  now  so  easy  to 
haul  lumber  by  train  that  Pennsylvania 
sends  to  other  states  most  of  the  lumber  she 
produces,  and  actually  brings  in  twenty-four 
twenty-fifths  of  the  lumber  that  she  uses. 
This  is  chiefly  because  wood  of  different 
quahties  meets  different  needs. 

State  forests.  Many  a tract  of  timber 
land  in  Pennsylvania  and  other  states  once 
had  many  trees  with  trunks  two  feet  in 
diameter  and  80  to  100  feet  high.  Today 
these  areas,  having  been  lumbered  once  or 
twice  and  burned  over  many  times,  have  no 
vegetation  higher  than  your  waist.  Many 
an  owner  refused  to  pay  taxes.  The  land 
then  became  state  property.  Therefore  we 
now  have  state  forests  in  Pennsylvania  and 
in  many  other  states.  Most  of  the  state 
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Figs.  A-B.  Above  is  a temporary  logging  railroad  on  the  Atlantic 
Coast  Plain  in  North  Carolina.  Tell  about  getting  out  this  timber 
and  that  in  Figure  56-B.  ‘ At  the  left  is  a stand  of  long-leaf  pine, 

eight  years  old,  in  Louisiana.  Find  the  leaves,  or  needles^  as  they 
are  called.  Are  these  trees  wild  or  were  ttiey  planted  by  man? 

Is  this  forestry?  See  Figures  50-B  and  C. 


forests  have  little  timber,  but  there  is  some 
hope  of  production  for  a distant  future  if 
the  fires  can  be  controlled. 

The  hardwoods.  All  coniferous  trees 
with  long,  narrow  leaves  like  needles  (Fig. 
45- A),  such  as  pine,  spruce,  and  hemlock, 
are  called  softwoods.  The  fohage  of  soft- 
woods is  green  all  the  year.  All  broad- 
leaved trees,  such  as  oak,  maple,  hickory, 
and  walnut,  are  called  hardwoods.  These 
trees  are  leafless  in  winter.  The  greater 
part  of  the  world’s  lumber  comes  from  soft- 
woods. Most  of  the  beautiful  woods  used 
for  furniture  and  house  finish  are  hard- 
woods. After  most  of  the  pine  on  the 
Appalachian  Mountains  had  been  cut,  the 
lumbermen  began  to  cut  the  oak  of  West 
Virginia,  Virginia,  the  Carohnas,  Kentucky, 
Tennessee,  and  the  Ozarks.  In  scattered 
places,  oak  timber  is  now  being  cut  by 
many  small  portable  sawmills  and  sent  to 
all  parts  of  the  United  States  where  oak 
lumber  is  in  demand;  for  instance,  to 
Michigan,  Ohio,  and  Indiana,  where  the 
supply  of  oak  is  greatly  diminished. 

Forest  areas  of  western  Europe.  The 
part  of  Europe  lying  west  of  Russia  and 
Poland,  north  of  the  Mediterranean,  and 


south  of  the  Baltic,  originally  had  forests 
much  like  those  of  east  central  United 
States,  but  with  fewer  varieties  of  good 
timber.  England,  France,  Germany — aU 
the  lowlands,  indeed,  except  the  treeless 
plains  of  Hungary  (compare  treeless  por- 
tions of  Illinois) — were  once  dense  forests, 
chiefly  of  oak  and  beech,  with  pines  on  the 
sandy  parts  of  the  plains  and  spruces  on  the 
mountains. 

Forestry.  Long  ago,  man  cut  most  of 
these  lowland  forests  to  make  room  for 
homes  and  farms  in  the  plowable  land. 
Man  has  been  in  Europe  a long  time,  and 
he  discovered  centuries  ago  that  he  was 
very  uncomfortable  if  he  did  not  have 
wood.  So  the  people  of  most  western 
European  countries  began  planting  forests 
and  taking  care  of  them  a hundred  years 
ago,  in  some  parts  300  years  ago.  More 
than  one  fourth  of  Germany  is  in  forest. 

As  you  ride  through  the  United  States  in 
the  autumn  or  the  spring,  you  may  see 
forest  fires  and  ruined  forests.  In  Europe, 
forest  fires  seldom  occur.  The  reason  is 
partly  climatic:  there  is  not  so  much 

drought.  But  the  absence  of  forest  fires  in 
Europe  is  due  mostly  to  watchful  care. 
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Fig.  A.  Southern  Germany — ^well-kept  fields;  well-kept  forests.  See  Figure  50-B. 


There  the  people  rush  to  a forest  fire  and 
help  to  put  it  out  at  once.  This  is  more 
easily  done  in  Europe  than  in  America  be- 
cause the  population  is  more  dense  and  more 
people  are  available  for  fighting  fire.  Also 
in  western  Europe  there  are  no  large  areas 
hke  the  wide  reaches  of  the  Appalachian 
Plateau  where  the  population  is  very  sparse 
and  the  fire  has  a good  chance  to  get  a start. 

European  timber  as  a crop.  When 
Europeans  cut  timber,  they  usually  replace 
the  trees  by  planting  httle  trees  near  by. 
In  Sweden  those  who  cut  trees  must  plant 
more  trees.  In  America  cut  trees  are  rarely 
replaced.  On  almost  any  European  moun- 
tain side  where  you  see  a strip  of  land 
strewn  with  logs  and  brush  piles,  you  will 
see,  beside  it,  a strip  where  httle  trees  are 
growing;  in  another  strip  are  trees  thirty 
to  forty  feet  high;  and  in  another,  larger 
trees.  In  Germany,  Austria,  Switzerland, 
and  other  countries  trees  are  systematically 
thinned  out  at  certain  stages  of  their  growth. 
Little  trees  are  cut  for  pahngs,  larger  ones 
for  poles,  still  larger  ones  for  small  saw 
logs,  and  finaUy,  the  giant  trees  that  re- 
main are  cut  for  big  saw  logs.  In  some 
places  coppice,  the  shoots  that  grow  up 
around  stumps,  is  cut  at  intervals,  perhaps 
every  seven  years,  to  be  used  for  vine  props 
and  brush  fuel.  See  Figure  47- A. 


Sand  and  pines.  The  section  of 
southern  France  near  the  Bay  of  Biscay  was 
once  moving  sand  dunes.  Men  stuck  brush 
in  the  sand  to  keep  it  from  blowing  about. 
Little  pine  trees  were  then  planted.  Now 
the  dunes  are  a pine  forest  where  trees  of  a 
certain  small  size  are  bled  to  death  to  get 
turpentine.  The  trees  are  then  cut  and 
used  as  poles  or  props  in  British  coal  mines. 
Larger  trees  remain  to  become  saw  logs. 
Study  carefuUy  Figures  46-A  and  47-A. 

European  oak.  Yugoslavia,  much  hke 
southern  Appalachia,  is  an  exporter  of  oak 
timber.  Another  important  crop  of  the 
Balkan  forests  is  pork  from  pigs  that  fatten 
on  the  acorns  and  beechnuts  they  pick  up 
in  the  forest.  Yugoslavia  exports  hogs  to 
the  city  markets  of  her  more  populous 
neighboring  countries. 

An  almost  forestless  country.  The 
United  Kingdom  has  but  httle  forest — 4 per 
cent  of  the  area.  The  trees  were  cut  down 
long  ago,  and  the  United  Kingdom  depends 
upon  exporting  manufactures  and  buying 
wood. 

The  Mediterranean  countries  are  also 
short  of  good  timber,  because  of  the  dry 
summer  (Fig.  28-A)  and  because  the  dense 
population  needs  land  for  crops  or  to  use 
for  pasture. 

China,  Chosen  (Korea),  and  Japan. 
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China  north  of  the  Yangtze  Valley,  and 
Chosen,  and  Japan,  have  a climate  much 
like  that  of  east  central  United  States.  As 
I traveled  through  Chosen  in  October,  the 
varieties  of  trees  and  their  appearance  made 
me  feel  that  I might  be  in  northern  Virginia 
or  southeastern  Pennsylvania. 

The  population  of  China  is  so  dense  and 
the  people  have  been  there  so  long,  that 
most  of  the  forests  have  long  since  gone  in- 
to the  stove  and  saw  yard  (Fig.  57-A). 
China  is  a country  that  suffers  from  scarcity 
of  wood  and  lumber.  The  httle  fuel  the 
people  have  is  chiefly  cornstalks,  beanstalks, 
grass,  leaves,  and  straw.  In  some  places 
they  have  cut  down  the  forests  from  the 
hills  and  dug  up  the  roots  for  fuel.  Gullies 
have  washed  the  good  soil  away,  and  what 
was  once  a forest,  then  a farm,  is  now  a 
useless  waste.  China  imports  lumber,  but 
she  cannot  buy  much  because  she  has  so 
Uttle  produce  to  sell. 

The  hill  forests  of  Chosen  and  Japan  have 
often  helped  to  feed  rice  fields.  For  a long 
time  these  peoples  have  cut  out  from  the 
woods  each  year  shrubs  and  all  kinds  of 
small  plants.  These  they  piled  up  to  rot 
and  make  fertihzer  for  the  rice  fields  in  the 
lowlands.  In  some  parts  of  Chosen  this  has 
gone  on  for  so  long  that  the  soils  are  ex- 
hausted and  can  no  longer  produce  vegeta- 
tion enough  to  protect  the  surface  from 
erosion.  Frightful  gulhes  are  destroying  the 
hiU  lands. 

In  Japan,  the  strong  central  government 
is  giving  large  areas  of  forest  as  perfect  care 
as  the  Europeans  are  giving  to  their  forests. 
But  with  her  large  population  Japan  can- 
not supply  all  the  lumber  she  needs,  so  she 
imports  heavily  from  the  United  States, 
Asiatic  Russia,  and  Canada. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Saving  the  forests.  1.  What  is  your  state 
doing  to  aid  the  timber  supply? 

2.  Tell  about  forest  fires  in  two  continents. 

3.  What  is  forestry?  Find  some  pictures  in 
this  chapter  that  show  something  about  it;  some 
that  show  the  need  of  it. 


Fig.  A.  Fagots,  firewood,  and  poles  in  a French  forest. 
Some  forests  in  France  and  Germany  are  planted  with 
trees  about  four  feet  apart.  The  first  cutting  makes 
small  poles  for  fence  palings  (Fig.  50-C). 

4.  What  would  happen  if  all  the  wood  about 
yom*  home  were  removed? 

Tree  resources.  1.  What  trees  did  the  settlers 
of  the  region  south  of  the  Mohawk  River  find  at 
low  altitudes?  high  altitudes?  In  which  sections 
of  the  country  were  these  found  (Fig.  43-A)? 
FiU  in  an  outline  map  showing  these  regions. 
What  early  uses  were  made  of  lumber  in  America? 

2.  America  was  found  to  have  (more — same — 
fewer)  species  of  useful  wood  than  Europe. 

3.  What  Far  Eastern  countries  have  much 
timber?  little  timber?  Why? 

4.  On  an  outline  map  indicate  the  chief  forested 
areas  of  Europe. 

5.  Distinguish  between  deciduous  and  coniferous 
trees;  between  hardwoods  and  softwoods.  Where 
are  they  found? 

(а)  The  spruce  is  a type  of  tree. 

(б)  The  oak  is  a type  of  tree. 

Lumbering.  1.  Describe  the  experiences  of 

men  in  getting  timber  in  the  Appalachian  region 
at  different  times.  Did  it  differ?  Why? 

2.  Europe  has  (more — same — fewer)  forest  fires 
than  the  United  States.  Why? 

Trees  and  clirhate.  1.  What  is  the  difference 
between  altitude  and  latitude?  Which  of  these 
would  offer  the  quicker  way  to  study  the  different 
kinds  of  trees?  Why? 

2.  Where  is  the  coldest  place  in  the  world? 
Are  trees  found  there?  Explain. 

3.  In  Sicily  the  wood  is  and  the  people 

are , so  they  make  their  homes  of . 

4.  What  kind  of  tree  can  grow  in  swampy 
places?  How? 

Debate.  Resolved:  That  it  would  be  better  to 
live  as  primitive  man  did  than  to  live  in  a big  city. 
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Fig.  A.  Point  out  on  Figure  2-A  all  places  where 
such  a scene  as  this  from  Minnesota  might  be  found. 

UNIT  3— FORESTS  OF  NORTHEAST- 
ERN UNITED  STATES,  EASTERN 
CANADA,  THE  LAKE  REGION,  AND 
THE  GREAT  NORTHERN  FOREST  OF 
CANADA  AND  ALASKA 


Something  to  Work  Out.  Make  a model 
of  a northern  softwood  forest  in  summer  and 
in  winter. 

The  forests  of  the  Adirondacks,  the 
highlands  of  New  England,  and  neigh- 
boring Canada.  This  upland  region  does 
not  invite  the  farmers  very  cordially  to 
come  clear  the  forests  and  to  make  fields 
and  homes  for  themselves.  . Much  of  this 
land  is  so  high  and  cold  that  spring  frosts 
continue  into  May  and  June.  Autumn 
frosts  begin  in  August  or  early  September. 
This  gives  the  farmer  only  a very  short 
growing  season. 

All  of  this  land  was  once  covered  by  a 
great  ice  cap,  the  continental  glacier.  The 
glacier  scraped  over  it,  tore  it  up,  piled  it 
in  rugged  hills,  disturbed  the  streams  and 
made  many  swamps,  lakes,  and  waterfalls. 


and  littered  much  of  the  land  with  stones. 
Most  of  the  surface  is  too  rough  for  farms. 
But  the  climate  makes  it  a place  where  pine, 
spruce,  and  hemlock  are  at  home,  while 
maple,  beech,  and  birch  trees  are  scattered 
here  and  there  in  this  great  region  of  ever- 
green forests  and  snowy  winters. 

Logging  on  rough  land.  How  can  man 
get  the  lumber  from  such  land?  He  cannot 
build  railroads,  because  they  would  be  too 
expensive  when  they  are  to  be  used  only  for 
lumbering.  The  land  is  so  rough,  so  stony, 
so  swampy,  that  wagons  cannot  be  used. 
But  winter  brings  to  the  lumberman  the 
blessing  of  deep  snow.  Week  after  week 
snow  falls  and  packs.  It  finally  becomes 
two  or  three  feet  deep  and  sohd  enough  to 
bear  the  weight  of  horses  or  tractors.  These 
drag  sleds  loaded  with  logs  over  the  sur- 
face of  the  snow,  while  buried  underneath 
are  stones  and  fallen  logs  which  would 
make  hauling  by  wagon  impossible  in 
summer. 

The  two- job  man.  For  more  than  a 
hundred  years  in  northeastern  United 
States,  many  farmers  had  another  job  be- 
sides farming.  Farmers  from  the  more  fer- 
tile parts  of  New  England  went,  at  the 
beginning  of  winter,  to  lumber  camps,  where 
they  Hved  in  log  cabins  in  the  woods. 
They  took  horses,  sleds,  and  food,  and  spent 
the  winter  chopping,  hauling. ' and  pfiing 
logs  by  the  stream  bank. 

The  log  drive.  With  the  spring  freshet 
came  the  great  adventure  of  the  year. 
With  sharp,  pointed  poles,  and  spikes  on 
their  shoes,  the  river  men  risked  their  legs 
and  their  lives  every  hour  of  the  day,  as, 
pushing,  prizing,  and  pulling,  they  steered 
the  logs  past  rocks,  over  rapids,  trying  to 
keep  them  from  becoming  log  jams  which 
would  choke  the  streams  and  stop  trans- 
port. Breaking  a log  jam  is  an  exceedingly 
dangerous  job,  and  when  the  logs  do  start 
— nm,  run  for  your  Hfe!  Sometimes  you 
must  run  to  safety  across  a mass  of  floating 
logs  that  squirm  almost  as  do  snakes. 

AU  through  the  colonial  period  and  for 
more  than  half  of  the  nineteenth  century 
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New  England  was  the  important  lumber 
exporter  for  the  United  States.  But  the 
forests  were  too  closely  cut.  They  passed 
the  peak  of  production  many  years  ago,  and 
now  many  farms — even  whole  neighbor- 
hoods— are  abandoned  partly  because  there 
is  no  longer  winter  work  in  the  near-by 
woods. 

Wood  pulp  and  paper.  In  recent  years 
new  uses  for  wood  have  been  found.  By 
cutting  wood  into  chips,  grinding  it,  treat- 
ing it  with  chemicals  and  running  it  through 
huge  machines  (Fig.  299- A),  we  turn  its  fibers 
into  paper.  We  can  now  take  mill  waste, 
chips  of  wood,  even  sawdust,  and  make 
their  fiber  into  paper  board  which  we  all 
know  in  the  form  of  cartons.  The  north- 
eastern lumber  region  is  shifting  its  basis 
from  making  lumber  to  making  paper. 
Lumber  requires  the  big  logs  that  become 
scarcer  every  year,  but  small  trees  and  small 
pieces  of  wood  are  as  good  as  any  for  the 
manufacture  of  paper.  Much  of  the  wood 
that  now  comes  down  the  New  England 
streams  is  four-foot  sticks  of  pulp  wood. 
Maine  now  imports  wood  from  Canada  to 
help  supply  her  paper  mills.  The  United 
States  imports  large  quantities  of  pulp  and 
paper  from  Sweden.  Whenever  you  pick 
up  a book  or  a newspaper,  you  reach  into  a 
distant  forest. 

The  paper  mill  and  forestry.  The 
sawmill  is  often  a small  affair.  It  can  be 
put  upon  wheels  and  hauled  away  when  the 
timber  has  been  cut.  The  paper  mfil  is 
more  permanent.  It  must  have  a great 
water-power  plant  to  make  power  to  grind 
the  hard  logs  into  fiber.  It  must  have  huge 
tanks  and  long,  heavy  machines  for  manu- 
facturing pulp  into  paper.  The  owners  of 
a paper  mill  cannot  move  their  plant  to  a 
new  forest,  nor  can  they  afford  to  leave  so 
costly  a plant.  There  is  nothing  to  do  but 
to  take  care  of  the  forest  that  supphes  wood 
for  the  mill.  The  best  forestry  among 
American  private  forest  owners  is  that  of 
the  paper  companies.  They  plant  trees 
and  work  to  keep  out  fires.  By  plant 
breeding,  one  paper  company  has  recently 


Fig.  A.  A log  jam  on  a Michigan  river.  Tell  the 
story  that  one  of  these  men  might  tell;  that  the  land 
owner  might  tell;  that  the  forest  might  telh 


made  new  hybrid  varieties  of  treet  that 
grow  much  faster  than  any  that  natme  has 
produced  (Fig.  53- A). 

The  forests  of  the  Lake  region.  The 
northern  part  of  the  lower  peninsula  of 
Michigan,  northeastern  Wisconsin,  eastern 
Minnesota,  parts  of  Canada  adjacent  to 
Lakes  Huron  and  Superior  are  in  every  re- 
spect much  like  the  upland  of  New  England 
and  eastern  Canada — marked  by  ancient 
glaciers.  They  are  now  lands  of  rocks, 
lakes,  swamps,  snow,  and  forests.  Both 
regions  have  the  same  species  of  trees. 
Both  have  a small  lumber  industry;  much 
cut-over  land;  abandoned  lumber  camps; 
areas  of  once  splendid  forest  now  burned 
over  and  reduced  to  wastes  capable  of  pro- 
ducing nothing  of  value.  The  three  Lake 
states,  Michigan,  Wisconsin,  and  Min- 
nesota, produced  more  than  four  times  as 
much  lumber  in  1889  as  in  1928.  In  the 
latter  year,  which  was  a year  of  good 
business,  Michigan,  which  once  was  the 
leading  lumber  state  in  the  Union,  produced 
only  one  fourth  as  much  lumber  as  she  used. 
Here,  as  in  New  England,  paper  miUs  are 
replacing  sawmills. 

The  Great  Northern  Forest  of  Canada 
and  interior  Alaska.  On  the  map  (Fig. 
2-A)  find  the  bounds  and  length  of  the 
forest  region  beginning  north  of  the  St. 
Lawrence  Valley.  How  wide  is  this  area 
from  north  to  south? 
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Fig.  A.  After  liimbering  in  an  American  forest.  Why  are  there 
no  little  trees  left?  What  would  the  Swedes  or  Swiss  or  Japanese 
think  of  this? 


Fig.  B.  These  foothills  were  once  covered  with  a fine  forest,  then 
came  the  lumberman;  then  Figure  A;  then  fire,  another  fire,  yet 
more  fires;  and  now?  Many  of  our  states  have  such  scenes  as  this. 


Fig.  C. 


A hillside  after  a fire  and  followed  by  many  years 
protection. 


There  are  a few  railroads  in  the  south- 
eastern corner  of  this  vast  region.  Two 
main  continental  lines  cross  Canada.  But 
most  of  its  surface  is  a land  without  trans- 
port that  can  handle  lumber.  There  is  one 


exception  to  this — the  part  that 
is  drained  by  the  St.  Lawrence 
River.  Here  railroads  and  log 
drives  have  carried  logs  to  Ottawa 
and  made  it  an  important  liunber- 
manufacturing  center.  The 
streams  coming  down  to  the  St. 
Lawrence  from  the  Laurentian 
Plateau  produce  much  excellent 
water  power.  They  also  float  pulp 
wood  down  to  a series  of  mills 
along  the  shores  of  the  St.  Lawrence 
River  and  Gulf  at  points  where 
steamers  can  load  pulp  or  pulp 
wood  and  sail  to  the  open  sea. 

Most  of  this  Great  Northern 
Forest  is  of  no  use  to  man,  except 
for  furs  and  minerals.  The  vast 
resources  of  timber  are  unused  ex- 
cept for  a few  log  cabins  and  widely 
separated  trading  posts.  A Httle 
lumber  is  cut  near  the  wheat  region. 
Think  what  this  region  would  be  if 
all  of  its  rivers  flowed  southward! 

The  future  of  this  forest. 
The  Great  Northern  Forest  is  one 
of  the  forest  reserves  for  the  future. 
Unfortunately,  much  of  it  is 
burned  and  burned  again  long 
before  commerce  can  use  it.  In 
the  uninhabited  parts  of  the  Great 
Northern  Forest  a fire  often  sweeps 
on  and  on,  until  streams  or  a 
change  in  the  direction  of  the  wind 
stop  its  terrible  progress.  Pro- 
tecting this  forest  is  a difficult  task, 
but  the  airplane  may  help. 

Things  to  do  and  think  about. 

1.  Tell  about  snow  and  the  lumber 
industry,  freshets  and  the  lumber  indus- 
try, different  kinds  of  mills  and  their 
influence  on  forestry. 

2.  What  is  meant  by  a "two-job man”? 
Does  he  have  any  relation  to  an  aban- 
doned farm? 

3.  Why  can  Canada  furnish  so  much  wood  pulp? 
Some  things  to  explain.  1.  Make  a short 
talk  about  (a)  "Our  leading  lumber  state”; 
(b)  "The  glacier  and  the  paper  mill”;  (c)  "The 
influence  of  cartons  on  forestry;  on  handling  tim- 
ber”; (d)  “Life  in  the  Great  Northern  Forest.’' 
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UNIT  4— FOREST  REGIONS  OF  EU- 
ROPE AND  ASIA  RESEMBLING  THE 
NORTH  AMERICAN  FORESTS  STUD- 
IED IN  PRECEDING  UNIT 


Increased  Trade?  Suppose  the  Arctic 

Ocean  were  navigable  for  90  days  each  year. 

Who  might  be  affected  and  in  what  manner? 

Forested  countries  like  northern  New 
England  and  southeastern  Canada. 
What  countries  touch  the  Baltic  Sea  east 
and  north  of  Germany?  When  North 
America  was  partly  covered  by  the  great 
glacier,  a glacier  in  Europe  covered  Nor- 
way, Sweden,  and  the  Baltic  countries. 
The  glaciers  there  did  what  glaciers  did  in 
New  England.  They  left  a land  of  rocks, 
swamps,  lakes,  and  streams,  with  many 
waterfalls,  and  therefore  potential  water 
power. 

As  in  New  England  and  eastern  Canada, 
these  countries  of  northern  Europe  have  a 
short  growing  season.  Therefore  both 
surface  and  climate  make  it  necessary  that 
man  must  use  most  of  Norway,  Sweden, 
and  Finland  as  forest  if  he  uses  it  at  all. 
In  Poland,  Latvia,  and  Lithuania  forest 
products  are  also  important  exports.  In 
all  of  these  countries  many  farmers  become 
wood  choppers  in  winter. 

Forestry.  Sweden  is  the  leader  in 
forestry.  Switzerland,  Germany,  and 
France  rival  her  in  giving  their  forests  the 
most  perfect  care.  Sweden  knows  that  if 
her  forests  go,  her  industries  must  go  and 
her  people  must  go.  Therefore  Sweden  sees 
to  it  that  as  trees  are  cut,  others  are  planted, 
and  that  forest  fires  are  put  out.  The 
many  short  rivers  that  flow  down  from  the 
mountains  have  been  carefully  cleared  of 
stones  so  that  logs  may  be  floated.  Near 
the  mouths  of  the  rivers  are  small  towns 
and  villages  where  the  industrious  Scandi- 
navians are  busy  making  articles  of  wood. 
Lumber,  pulp,  and  paper  are  important 
exports.  Sweden  is  second  only  to  the 
United  States  as  a manufacturer  of  wood 
pulp.  Much  of  Sweden’s  supply  comes  to 
the  United  States. 


The  spring  rush  of  ships.  The 
northern  part  of  the  Baltic  is  frozen  in 
winter.  But  when  the  ice  breaks  up  in 
spring,  steamers  rush  in  from  half  a dozen 
countries  of  West  Europe  to  get  cargoes  of 
mine  props,  lumber,  pulp,  and  paper. 

Russia.  How  long  is  the  forest  that  has 
its  western  end  at  the  Gulf  of  Bothnia 
(Fig.  2- A)?  How  wide  is  it  at  its  wider 
parts?  In  Russia  the  western  part  of  this 
forest  has  streams  that  carry  logs  northward 
to  the  White  Sea,  which  is  open  for  ships 
in  summer.  Thus  Arkhangelsk  is  one  of 
the  world’s  important  lumber  ports. 

On  the  south  side  of  this  forest  is  the 
great  Volga  River.  In  spring,  when  the  ice 
breaks,  the  lumber  of  northern  Russia 
floats  down  from  the  forested  upper 
branches  of  the  Volga  to  the  treeless  farm 
and  pasture  lands  of  its  lower  course. 

Siberia.  The  southern  edge  of  the 
Great  Northern  Forest  in  Siberia  furnishes 
lumber  for  Russian  farmers  in  the  wheat 
plains,  as  do  the  similar  forests  to  the 
farmers  of  similar  wheat  plains  in  Canada. 

As  in  North  America,  most  of  the  Great 
Northern  Forest  of  Europe  and  Asia  is  out 
of  the  reach  of  the  lumber  merchant.  Its 
streams  flow  northward  to  the  Arctic  Sea,  a 
sea  so  full  of  ice  that  ships  cannot  go  there 
to  get  lumber.  The  annual  freshets  cast 
driftwood  upon  the  Arctic  shores.  The 
wood  is  used  for  fuel,  house  logs,  and  sled 
timber  by  the  few  fishermen  or  reindeer  men 
found  in  that  almost  uninhabited  land. 

Forests  of  the  North  Pacific  slopes  of 
Asia.  The  Amur  and  other  Siberian 
streams  flowing  to  the  Pacific  give  pos- 
sibihty  of  floating  wood  to  the  sea.  The 
Russians  already  have  a lumber  industry 
there  and,  if  cared  for,  this  end  of  the  Great 
Northern  Forest  can  send  much  produce  to 
market. 

SOME  THINKING  AND  SEARCHING 

Some  explanations.  1.  Tell  about: 

(a)  streams  and  timber  in  Europe  and  Asia; 

(b)  forestry  in  Sweden; 

(c)  the  spring  rush  of  boats  to  the  Baltic; 

(d)  The  hferstorv  of  an  American  newspaper. 
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Fig.  A.  Long-leaf  yellow  pine  in  our 
Southern  States,  a noble  timber  tree. 
Why  the  white  scars  on  the  trees? 
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UNIT  5— THE  LOWLAND 
FORESTS  OF  OUR 
SOUTHERN  STATES 
AND  OTHER  FORESTS 
IN  SIMILAR  CLIMATES 


A Timber  Map.  Mark  on 
a sketch  map  or  outline  map 
all  of  the  lumber  regions  men- 
tioned in  this  unit. 


A forest  without  dupli- 
cate. South  of  the  Appa- 
lachians and  the  Ozarks,  a 
noble  and  almost  unbroken 
forest  once  reached  from  N or- 
folk  to  Florida  and  central 
Texas.  On  the  sandy  parts 
were  pine,  much  of  which 
was  the  hard  variety  called 
long  leaf  or  Carolina  pine. 
This  wood,  good  for  floor- 
ing, is  used  in  most  parts  of 
the  United  States  and  in 
many  foreign  countries. 

Oak  and  gum  grow  on  the 
richer  alluvial  lands  near  the 
streams.  Gumwood  is  sliced 
into  thin  layers,  called  veneer, 
and  is  used  for  berry  and 
fruit  boxes.  It  is  also  glued 
together  in  layers  to  make 
the  so-called  plywood,  which 
is  very  strong  and  is  now 
flnding  many  new  uses. 
Much  furniture  is  made  of 
plywood.  In  the  swamps 
along  the  rivers  and  near 
the  sea  grows  the  cypress, 
suitable  for  interior  flnish- 
irig  of  houses  and  for  mak- 
ing the  best  shingles. 

Easy  lumbering.  It  is 
doubtful  whether  any  logs  in 
the  world  are  easier  to  get 
than  the  splendid  stands  of 
hard  pine  on  the  almost 
level,  sandy  plains  in  parts 
of  North  Carolina,  South 
Carolina,  Georgia,  Florida, 


Alabama,  Mississippi, 
Louisiana,  and  eastern  Texas. 
Temporary  railroads  (Fig. 
45-B)  can  be  laid  easily,  to 
which  horses  or  engines  drag 
logs  and  load  them  on  flat 
cars. 

For  more  than  a hundred 
years  these  flne  forests  have 
supported  the  naval-stores 
industry,  supplying  many 
countries  with  resin  and 
turpentine. 

Decline  of  lumbering. 
Because  of  overcutting.  Are, 
pasture  of  cattle,  and  of 
pigs  that  eat  the  roots  of  lit- 
tle trees,  lumbering  in  this 
region  has  passed  its  prime. 
The  cut  of  1909  was  greater 
than  that  of  1928,  but  re- 
cent successful  experiments 
at  making  paper  from  seven- 
year-old  pine  trees  promise 
a new  era  of  profitable 
forestry.  Florida  has  one 
paper  mill  where  1500  men 
turn  600  cords  of  wood  each 
day  into  paper  for  corru- 
gated-board containers. 

The  pine  of  Brazil.  In 
Brazil,  back  of  the  coast 
range,  between  latitude  18° 
and  29°  south,  is  an  area  of 
about  300,000  square  miles 
of  forest  with  quantities  of 
a tree  called  Parand  pine. 
Some  of  the  trees  are  165 
feet  high.  Average  matured 
trees  measure  about  three 
feet  in  diameter,  and  yield 
four  or  five  logs  sixteen 
feet  long.  Commercial  lum- 
bering has  made  only  a 
small  beginning  in  this  great 
area,  which  is  now  giving 
Brazil  a small  lumber  export. 

The  quebracho  of  the 
Parang  Valley.  Paraguay 
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and  the  near-by  parts  of  Argentina  export 
quebracho  logs  and  extract  which  have 
recently  become  so  important  in  tanning 
leather  in  Europe  and  America  (page  262). 

The  forests  of  Japan  and  of  China 
south  of  Shanghai.  The  forests  of  the 
southern  highland  of  China  (Plate  XVIII) 
resemble  those  of  the  part  of  North  America 
having  similar  latitude  and  climate.  Where 
is  that?  (Fig.  2-3- A.)  I have  seen  many  a 
raft  of  logs  floating  down  the  Min  River  to 
Foochow,  there  to  be  loaded  on  junks 
(sailing  vessels)  bound  for  Shanghai  and 
Tientsin. 

South  Africa  and  Australia.  What 
parts  of  South  Africa  and  Austraha  have  a 
chmate  similar  to  that  of  the  state  of 
Georgia?  How  large  are  these  regions?  In 
each  of  them,  between  the  mountains  and 
the  sea,  are  sections  where  the  forest  is  of 
mixed  pines  and  hardwoods,  but  the  areas 
are  too  small  to  be  of  great  commercial 
importance. 

Tasmania  and  the  moister  parts  of 
Australia  have  a family  of  trees  called 
eucalyptus.  They  comprise  many  species. 
Some  are  of  great  value  as  timber  trees; 
they  grow  with  great  speed,  and  have  been 
introduced  into  all  parts  of  the  world  having 
the  Mediterranean  type  of  climate.  Aus- 
tralia exports  some  eucalyptus  wood  called 
iarrah  and  karri,  but,  because  of  the  dif- 
ferences in  quahty,  she  also  buys  much 
lumber  from  the  United  States. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Widely  scattered  regions.  1.  Kinds  of  trees 
found  in  southern  United  States:  (a)  Name  the 

kinds;  (b)  Is  it  easy  to  get  timber  here?  (c)  Name 
the  by-products  of  these  trees;  (d)  Name  and 
locate  the  leading  lumber-producing  states  of  this 
region;  (e)  What  is  meant  by  "naval  stores”? 
(/)  What  is  likely  to  be  the  future  for  this  region? 

2.  What  are  the  important  things  to  tell  about 
lumbering  in  the  Southern  Hemisphere?  about 
lumbering  in  China? 

3.  Look  through  this  chapter  and  see  what 
pictures  you  can  use  to  illustrate  a talk  about 
(1)  a two-job  man;  (2)  forestry;  (3)  lumbering; 
(4)  wastefulness;  (5)  hard  work;  (6)  easy  work; 
(7)  thrift;  (3)  a good  plan;  (9)  different  kinds  of 
climate. 


Fig.  A.  Part  of  cross  section  of  a tree  of  one  of  the 
hybrid  poplars  widely  planted  as  a shade  tree  in  the 
United  States.  This  particular  tree  grew  at  Rum- 
ford,  Maine.  In  seventeen  years  it  had  reached  a 
diameter  of  seventeen  inches.  Some  tree  hybrids 
produced  artificially  grow  even  faster  than  this  one. 

This  is  one  of  the  great  hopes  of  forestry. 


Fig.  B.  Tell  the  story  of  this  one-time  fine  long-leaf 
pine  forest  in  Louisiana. 


4.  A tree  can  make  a million  matches;  one  match 
can  kill  a million  trees.  Tell  about  the  ease  of 
getting  timber  from  land  like  this  and  from  land 
shown  in  Figures  21-A;  46-A;  50-B;  54-A;  56-B- 
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Fig.  A.  Mass  production  of  lumber.  A great  lumber  enterprise  in  Washington  State  owned  by  a company  that 
expects  to  grow  its  own  timber  on  its  own  land  and  keep  this  up  permanently.  Find  the  pond  where  the  logs 
are  dumped  from  cars,  log  canal,  log-storage  pond  by  mill,  lumber  piles,  lumber  sheds,  wharf  for  ocean  steamers. 

Many  railroad  tracks  run  through  this  plant. 


UNIT  6— THE  FORESTS  OF  THE  PA- 
CIFIC COAST  OF  NORTH  AMERICA 
AND  THE  ROCKY  MOUNTAINS 


A Thought  Map.  Take  a map  of  the  world 
and  put  on  it  several  large  imaginary  islands  on 
which  the  Big  Trees  of  California  should  grow. 

Forests  without  a peer.  Northern 
California,  Oregon,  Washington,  and  British 
Columbia  have  the  finest  forests  in  all  the 
world.  The  redwood,  called  Big  Trees,  and 
the  Douglas  fir  furnish  the  largest  trees 
and  the  taUest  forests  in  the  world.  The 
long  trunks,  standing  close  together,  pro- 
duce more  lumber  to  the  acre  than  any 
other  forest. 

The  logs  are  too  big  to  be  floated.  For 
the  most  part  they  are  dragged  from  the 
woods  by  donkey  engines  and  hauled  by 
trains  to  great  storage  ponds  (Fig.  54-A). 
From  the  ponds  the  logs  are  dragged  by 


engine  power  against  the  sharp  gang  saws 
of  the  great  mills  that  manufacture  lumber 
on  tidewater.  From  the  mills  lumber 
can  be  loaded  on  steamers,  to  go  by  ship 
to  southern  California,  South  America, 
Japan,  and  China,  through  the  Panama 
Canal  to  our  Atlantic  coast  and  to  Europe. 
In  a recent  year  British  Columbia  shipped 
lumber  to  thirty-five  states  in  the  United 
States.  The  Pacific  coast  forest  is  now  the 
great  lumber  export  region,  producing  much 
more  than  it  did  twenty  years  ago,  and 
possessing  by  far  the  greatest  lumber 
reserves  in  the  United  States. 

The  so-called  ''big  trees,”  the  redwoods, 
are  of  the  sequoia  species.  They  once  grew 
in  Europe  and  Asia,  but  the  glacial  epoch 
destroyed  all  of  them,  except  those  in 
America.  To  what  sections  of  the  world 
do  you  think  they  might  be  introduced? 
In  almost  a hundred  years  young  trees 
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Fig.  A.  Forests  without  a peer.  Clearing  a road  through  one  of  our  national  forests  in  the  Sierras. 


transplanted  from  California  to  England 
have  attained  a diameter  of  seven  feet. 

Forest  that  will  not  burn.  The  coast 
forest  of  Alaska,  with  spruce,  hemlock, 
and  cedar,  is  in  land  so  damp  that  the 
forest  will  scarcely  burn.  This  is  fortunate. 
The  forest  extends  only  2000  feet  up  the 
mountains  and  covers  a rather  small  area. 
But  it  has  enough  rain  to  keep  the  trees 
growing  nicely.  It  would  produce  several 
hundred  tons  of  paper  a day  as  long  as  the 
forest  were  cared  for.  There  is  splendid 
water  power  near  Juneau  and  elsewhere  to 
supply  power  for  paper  mills. 

Similar  forests  of  small  area  can  be  found 
in  the  corresponding  area  of  mild,  damp 
climate  in  western  Norway,  southern  Chile, 
and  southern  New  Zealand. 

The  forests  of  the  Rocky  Mountains. 
These  mountains,  rising  from  treeless  plains, 
have  thousands  of  tracts  of  evergreen 
forest,  small  and  large,  scattered  on  then- 
slopes  and  in  their  valleys.  Most  of  it  is 


in  national  forests  and  much  of  it  cannot  be 
got  out  at  a profit. 

Similar  forests  in  Eurasia.  The  Cau- 
casus, the  mountains  of  Persia,  and  the 
many  mountains  of  central  Asia  are  much 
hke  the  Rocky  Mountains  in  respect  to 
forest,  except  that  pasturage  has  reduced 
the  forest  area  in  many  places. 

A world  problem.  Many  countries,  in- 
cluding the  United  States,  are  using  more  lum- 
ber than  is  being  produced.  Where  will  they 
get  their  future  supply?  The  four  largest 
forest  owners  are  U.  S.  S.  R.,  the  British 
Empire,  the  United  States,  and  Brazil. 

THINGS  TO  DO  AND  THINK  ABOUT 

Tall  trees.  1.  The  , , 

furnish  the  largest  trees  and  the  tallest  forests. 

2.  How  are  large  logs  handled? 

3.  How  important  is  this  region  as  a lumber 
exporter? 

4.  Study  carefully  the  pictures  of  tree  scenes  in 
the  western  part  of  our  country  and  tell  what  you 
want  the  state  legislatures,  the  Government  at 
Washington,  and  the  American  people  to  do. 
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Fig.  A.  The  solid  black  areas  on  this  map  show  the  locations  of  the  tropical  rain  forests.  Find  these  forest 

lands  also  on  Figure  2-A. 


trees  are  usually  scattered,  a tree  here  and 
a tree  there,  among  many  trees  with  soft 
and  worthless  wood.  The  trees  are  often 
bound  together  by  a tangle  of  chmbing 
vines  (Fig.  57-B).  In  the  rainy  season 
large  areas  are  flooded,  and  larger  areas  are 
so  soft  and  muddy  that  the  use  of  wheels  is 
impossible.  Logs  are  often  dragged  over 
the  shppery  earth. 

Only  three  important  woods  come  out  of 
all  the  tropic  forests.  From  eastern  Mexico, 
Central  America,  the  West  Indies,  and 
parts  of  West  Africa  come  mahogany,  used 
for  furniture,  and  soft  cedar  for  making 
pencils.  From  the  forests  of  Burma,  Siam, 
and  Indo-China  comes  teak,  valuable  for 
shipbuilding.  In  these  Asiatic  countries 
the  useful  elephant  often  helps  with  this 
work  (Fig.  186- A). 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

1.  Look  carefully  at  the  forest  in  the  picture 
with  the  leopard  in  it  and  then  at  some  other 
forest  pictures.  TeU  about  it  as  a place  for 
lumbermen;  for  monkeys;  for  birds. 

2.  What  countries  are  located  in  tropic-forest 
regions?  Locate  each. 

3.  Name  the  chief  woods  found  in  this  region 
and  their  uses. 


Fig.  B.  This  Florida  scene  shows  the  mangrove  tree, 
a lover  of  tropic  shores  where  the  water  is  quiet. 

Tell  about  going  through  it  or  getting  wood  out. 

UNIT  7— THE  TROPIC  FORESTS 

Lumber  Exchange.  Explain  why  lumber 
dealers  in  towns  in  tropic  forests  where  ships 
can  go  sell  more  lumber  from  the  forests  of  frost 
land  than  from  their  own  near-by  forest. 

Rich  in  variety.  Tropic  forests  cover 
large  areas  in  widely  scattered  regions  and 
have  many  species  of  hard  and  beautiful 
wood.  Some  species  are  so  hard  that  it  is 
difficult  to  cut  or  work  them.  Some  are  so 
heavy  that  they  will  not  float.  The  good 
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Fig.  A.  This  method  of  sawing  lumber  is  common  in 
many  lands.  Where  the  population  is  dense,  lumber 
is  costly  and  men  are  cheap.  I have  seen  it  in  China, 
Japan,  and  India. 

4.  Tell  the  important  things  about  the  lumber 
industry  in  these  forests. 

CHAPTER  SUMMARY 

Get  the  forest  map  into  your  mind. 
1.  Show  on  an  outline  map  of  the  United  States 
areas  where  leading  kinds  of  wood  are  produced. 

2.  Do  the  same  for  a map  of  the  world. 

The  future  supply  of  wood.  1.  Make  a care- 
ful study  of  what  the  United  States  Government 
is  doing  to  improve  forests.  Get  list  of  publica- 
tions from  United  States  Forest  Service,  Washing- 
ton, D.  C.  Be  sirre  to  get  this  book,  A Forest  Fire 
Prevention  Handbook  for  School  Children,  and 
send  to  the  Canadian  Department  of  the  Interior, 
Ottawa,  Canada,  for  Historical  Sketch  of  Canada’s 
Timber  Industry,  by  James  Lawler. 

2.  Do  the  same  for  yoirr  own  state.  Write  to 
the  State  Forester  at  the  state  capital. 

Studying  a picture.  Examine  carefuUy 
Figure  50-B  and  write  something  about  (a)  the 
amount  of  wood  we  have  now;  {b)  the  distance 
we  once  had  to  carry  it,  and  the  distance  we  now 
have  to  carry  it;  (c)  forests  and  soil  erosion; 
(d)  the  evenness  of  stream  flow  for  boats  and 
water  power;  (e)  forests  and  floods. 

Extra  credit.  Explain  how  forests  make  trade 

because  of  differences  in  (1)  rainfall;  (2)  tem- 


Fig.  B.  A tropical  forest  in  the  Belgian  Congo.  Com- 
pare getting  a log  out  of  it  and  out  of  the  forest  in  Fig- 
ure 52-A.  The  Congo  Negro  has  a pet  leopard. 


Fig.  C.  The  warm  wet  lands  of  the  Florida  Everglades, 
perature;  (3)  character  of  land  surface;  (4)  den- 
sity of  population.  Give  an  example  of  each. 


Graphs.  1.  What  do  Table  3 and  Table  6 
(Appendix)  teU  you  about  the  influence  of  in- 
dustrial depressions  on  the  lumber  business? 

2.  Rags  have  been  used  for  making  paper  for  a 
very  long  time.  Wood  pulp  is  a new  method. 
Look  at  Table  5 (Appendix)  and  make  an 
important  graph, 
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Fig.  A.  Preparing  the  soil  for  the  seed.  Primitive  man  dug  a hole  with  a stick  or  a stone  hoe  in  which  to  plant 
his  seed.  After  he  had  tamed  animals,  he  used  a forked  branch  of  a tree  (A)  as  a plow.  Later — much  later — 
came  the  wooden  plow  with  an  iron  share  (B),  and  then  the  modern  steel  plow  (C).  Guiding  this  plow  behind  a 
team  of  horses  was  all  the  work  one  man  could  do.  But  with  a tractor,  he  can  manage  twenty  or  more  disk  plows, 
as  you  see  in  the  center  picture,  all  working  at  once  if  the  ground  is  smooth  and  level. 


CHAPTER  IV 

AGRICULTURE  AND  ITS  SERVICE  TO  MAN 


UNIT  1.  MANY  STAGES,  MANY 


A Soil  Test.  Put  widely  differing  kinds  of 
earth  in  separate  jars — half  full  with  earth, 
four  fifths  full  with  water.  Shake  thoroughly. 
Let  stand  overnight.  Without  touching  the 
jars,  tell  what  you  see  about  the  different 
samples  and  their  qualities  for  the  farmer. 

The  beginnings  of  agriculture.  The 
wandering  natives  of  the  interior  of  Aus- 
tralia, who  hve  without  beast  of  burden, 
field,  garden,  crop,  or  house,  often  gather 
armloads  of  certain  plants  and  sit  by  the 
campfire  for  hours,  picking  out  the  seeds  and 
eating  them.  This  is  a very,  very  old  way 
of  getting  a meal.  Naturally,  some  seeds 
drop  by  the  fire  and  sometimes  they  sprout 
and  grow.  When  the  wanderers  return  to 
the  old  camp  site,  they  perhaps  find  a crop 
of  these  plants,  with  seed  ripe  for  harvest. 
Farming  may  have  begun  in  this  way.  It 


HELPERS,  MANY  CONDITIONS 

happened  in  many  different  places  and  so 
long  ago  that  many  plants  have  been  so 
changed  by  cultivation  that  we  no  longer 
know  their  wild  forms.  Some  plants,  such 
as  the  cultivated  banana,  no  longer  produce 
seed. 

In  its  long  history  agriculture  passed 
through  several  stages. 

1.  Primitive  agriculture.  In  every  con- 
tinent save  Austraha,  man  long  ago  devel- 
oped what  is  called  primitive  agriculture. 
By  chopping  and  burning  the  trees  and 
bushes,  he  made  clearings  in  the  forest. 
There,  with  the  aid  of  a sharp  stick,  primi- 
tive man  or  woman  planted  seeds  and  roots, 
pulled  the  weeds  away  from  the  plants,  and 
later  gathered  the  crop.  The  family 
labored  without  the  assistance  of  any 
beast  of  burden. 
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Fig.  A.  Sowing  the  seed.  Tell  how  the  seed  is  being  sown  in  each  picture.  At  the  lower  right  is  a machine,  called 
a drills  which  sows  many  rows  of  seed  at  one  time.  In  the  center  the  big  tractors  are  pulling  listers — machines 
which  dig  furrows,  plant  the  seed,  and  cover  it,  all  in  one  operation. 


After  a few  seasons  the  family  moved  its 
garden  to  a new  place,  and  presently  the 
whole  village  no  doubt  moved  for  the  sake 
of  getting  nearer  to  fresh  garden  land. 

This  migratory  patch  farming  can  be  seen 
today  in  the  tropical  forests  of ^outh 
America,  Africa,  the  hills  of  s^thern 
India,  Siam,  the  East  Indies,  and  parts  of 
the  Phihppines.  Most  of  the  Indians  in  the 
United  States  farmed  in  this  way. 

2.  The  beast  of  burden  and  the  plow.  When 
man  had  tamed  the  ox,  the  horse,  the 
donkey,  and  the  buffalo  (Fig.  92-A),  he  put 
a thong  of  rawhide  across  the  stout  shoul- 
ders of  the  animal  and  fastened  the  branched 
trunk  of  a smaU  tree  to  the  leather  thong. 
The  beast  pulled  the  tree  trunk  and  the 
man  guided  it  in  such  a way  that  its  sharp 
end  scratched  the  earth.  Thus  was  the 
first  plow  invented,  and  another  stage  of 
agriculture  begun.  Farming  with  the  aid 
of  animals  enabled  our  ancestors  to  have 
permanent  homes,  barns,  villages,  and  even 
towns. 

3.  The  domestic  era.  In  the  time  of 


George  Washington,  most  of  the  farms  of 
the  world  were  parts  of  what  is  sometimes 
called  the  domestic  system.  This  means 
that  each  farm  produced  nearly  everything 
that  the  family  used.  Farms  in  the  days  of 
Nebuchadnezzar  differed  but  httle  from 
those  George  Washington  knew.  There  are 
millions  of  such  farms  in  China  even  now. 

4.  Commercial  agriculture.  In  the  very 
new  and  young  age  in  which  we  hve — the 
age  of  machinery — an  entirely  new  kind  of 
farming  has  developed.  Railroads,  ships, 
and  trucks  enable  the  farmer  to  send  his 
surplus  to  distant  markets  and  to  receive 
goods  that  he  needs  but  does  not  produce. 
The  farmer  may  grow  two  or  three  crops,  or 
even  perhaps  only  one  crop,  most  of  which 
he  sells  to  some  distant  market;  with  the 
money  he  receives  he  buys  things  that  he 
uses,  including  much  of  his  food. 

Where  can  man  farm?  All  farming 
depends  upon  plants.  The  farmer  may  seU 
nothing  but  meat,  but  all  land  animals,  as 
well  as  those  of  the  sea  (page  13),  Hve  on 
plants.  Man  can  farm  only  in  those  places 
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Fig.  A.  Reaping  the  crop.  Tell  how  the  two  women  at  the  left  are  reaping  the  grain.  Why  do  you  think  the 
cradle  is  a better  reaping  tool  than  the  sickle?  the  reaper  than  the  cradle?  the  reaper  and  binder  than  the  reaper? 
See  the  wide  swath  which  the  big  header  has  cut  in  the  field  of  standing  grain. 


away  from  the  plant  that  is  useful  to  man. 
Plants  require  a number  of  conditions  in 
order  to  make  a crop  and  a farm.  Let  us 
examine  some  of  these  conditions. 

1.  IJeat  and  sunshine.  All  plants  need 
heat;  ^ante  need  more  than  others,  or  need 
it  for  Wronger  time.  The  different  length  of 
the  growing  season  often  decides  what  crops 
can  or  cannot  be  grown.  Because  of  the 
lack  of  heat,  many  lands  are  too  cold  for 
agriculture.  No  crop  but  pasture  grows 
in  the  Arctic  tundra  region,  or  on  high 
mountains.  Because  of  the  short  growing 
season,  some  lands,  like  high  mountain  val- 
leys, have  plenty  of  heat  for  part  of  the 
time,  but  the  period  between  frosts  is  too 
short  to  mature  any  crop  but  grass.  Such 
valleys  may  produce  good  pasture  or  hay. 
Some  plants  need  more  sun  than  others. 
Sun  gives  color  and  sweetness  to  fruit. 
Cloudy  locations  are  not  good  fruit  districts, 
but  some  grasses  do  well  in  cloudy  weather. 
Cacao  requires  shade,  and  mushrooms  grow 
well  in  dark  cellars. 

2.  Moisture.  For  want  of  moisture, 


where  many  plants  grow.  An  important 
part  of  agriculture  is  the  taming  of  wild 
plants.  Plants  that  will  make  profitable 
crops  must  have  some  part  that  is  of  use  to 
man.  Other  plants  (weeds)  must  be  kept 


Fig.  B.  This  Michigan  potato  field  had  500  pounds  of 
fertilizer  to  the  acre  on  the  part  where  the  boy  stands. 
In  an  Illinois  experiment,  175  pounds  of  fertilizer,  con- 
taining nitrogen,  phosphorus,  and  potash,  increased  the 
yield  of  wheat  from  660  pounds  to  1410  pounds  an  acre. 
In  large  areas  of  western  Europe  crop  yields  have  been 
doubled,  since  I was  a boy,  by  use  of  fertilizer  and  by 
other  scientific  means. 
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Fig.  A.  Threshing.  In  the  center  is  a combine  which  reaps,  threshes,  and  pours  the  grain  into  a wagon  alongside. 
Tell  something  about  each  of  the  other  methods  of  threshing  shown  in  these  pictures. 


many  lands  are  desert  or  poor  pasture.  In 
our  own  country  there  is  little  farming  in 
lands  having  less  than  twenty  inches  of 
rainfall  a year.  If  there  is  too  much  water, 
land  may  become  a swamp.  Most  swamps 
are  not  used  for  crops,  but  the  Chinese  and 
Japanese  have  found  that  rice  andvsome 
other  crops  prefer  to  grow  in  swamps  or 
even  in  ponds  of  water. 

3.  Fertility.  Plants,  hke  animals,  must 
eat.  They  get  food  from  water,  air,  and 
soil.  Soils  differ  greatly  in  the  amount  of 
plant  food  that  they  contain. 

Crop  rotation  helps  to  maintain  the  fer- 
tihty  of  the  soil.  By  growing  certain  crops 
one  season  and  different  crops  the  next,  the 
several  kinds  of  plant  foods  may  be  utihzed. 
If  there  are  legumes  in  the  crop  rotation, 
they  leave  nitrogen,  which  is  gathered  in 
nodules  on  the  roots  (Fig.  97-B)  by 
certain  minute  bacteria. 

Within  the  last  century,  man  has  dis- 
covered what  foods  the  different  plants 
need.  Nearly  aU  soils  produce  better  crops 
if  nitrogen  or  phosphorus  or  potash  is  added 


(page  196).  Some  soils  need  all  three. 
The  best  of  all  fertilizers  is  barnyard 
manure,  but  this  can  rarely  be  had  except 
on  stock  farms.  Commercial  fertihzers 
(chemicals)  are  now  manufactured  and  con- 
tain plant  foods.  They  are  used  in  many 
countries.  It  is  also  very  important  that 
soils  should  have  humus,  decaying  vegetable 
matter  such  as  can  be  seen  under  the  rotting 
leaves  in  a forest.  Crops  are  sometimes 
grown  and  plowed  under  for  their  humus 
and  fertihzer  value. 

Soils  containing  much  lime  are  alkaline 
and  suit  the  clovers  and  many  other  crops. 
Soils  having  httle  lime  are  acid  and  suit 
another  type  of  crop  plants. 

4.  Other  soil  qualities.  To  be  suitable  for 
crops,  soil  must  be  permeable,  that  is  to  say, 
water,  air,  and  plant  roots  must  be  able  to 
go  through  the  soil  easily.  If  you  will 
examine  a piece  of  pure  clay  when  it  is  dry 
and  again  when  it  is  wet,  you  can  see  why 
plant  roots,  water,  and  air  may  have 
difficulty  getting  through  clay.  If  soil  is 
sandy,  it  is  too  permeable  and  water  runs 
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Fig.  A.  Water  running  rapidly  down  steep  slopes  of  bare  land  cuts  gullies,  but  the  little  raindrops  also  move  land 
downward  toward  the  sea.  Their  work  is  often  called  sheet  erosion.  Here  is  a small  sample.  My  yard  has  a 
gentle  slope,  as  from  A to  B.  A thick  sod  held  the  ground  firmly  in  place.  An  automobile  dropped  some  oil,  killing 
the  grass  from  C to  D.  The  roots  no  longer  held  the  earth,  and  the  poison  from  the  oil  let  no  plant  grow.  In  less 
than  two  years  the  pattering  raindrops  dug  out  the  little  particles  of  dirt  and  splashed  them  away,  so  that  the 
ground  from  C-D  was  about  level  and  was  covered  with  the  tiny  pebbles  which  had  been  scattered  through  the 
earth  material  that  had  lain  between  C,  D,  and  B.  This  goes  on  in  every  plowed  field  where  the  land  slopes. 


through  it  almost  as  easily  as  it  does  through 
a sieve.  Even  in  countries  such  as  New 
England,  small  tracts  of  very  sandy  land 
are  not  used  for  farms  and  are  called 
deserts  by  the  people  who  hve  near.  Mix- 
tures of  sand  and  clay,  called  loams,  are 
the  best  soils  for  agricultinre.  If  these 
mixtures  are  largely  of  sand,  they  are  very 
easy  to  plow  and  cultivate. 

The  character  of  the  soil  depends  in  part 
upon  how  the  soil  was  made.  Rocks  are 
broken  and  become  soil  by  mechanical 
means,  such  as  freezing,  heating,  and 
cooling,  and  by  the  action  of  plant  roots. 
Rocks  become  soil  by  chemical  means.  For 
example,  the  acids  of  decaying  plants  eat 
out  one  element  in  a rock  and  let  the  rest  of 
it  faU  to  pieces — sand  and  clay.  If  soil  is 
made  from  the  rocks  that  once  lay  where 
the  soil  now  Hes,  we  say  it  is  a residual  soil. 
If  water  moved  it,  it  is  called  alluvial  soil. 
If  soil  is  made  of  material  that  settled  in 
the  bottom  of  a lake,  it  is  called  lacustrine 
soil.  It  glaciers  moved  it,  it  is  called 
glacial  soil. 

Surface.  Land  that  has  too  many 
stones  upon  it  cannot  be  plowed.  If  it  is 
too  steep,  it  cannot  be  plowed  easily  or  if 
it  is  plowed,  it  washes  away.  Therefore 
there  is  but  little  farming  in  mountains, 
for  much  hiUy  land  has  been  ruined  by  soil 
erosion  (Figs.  73-Aand200-A)  when  plowed. 


As  we  study  the  various  crops  and 
countries  of  the  world,  we  shall  see  that, 
because  of  drought,  cold,  swamp,  poor  soils, 
rocky  soils,  and  steep  land,  most  of  the 
earth’s  surface  is  not  good  for  farming; 
therefore  most  of  the  people  hve  on  the  small 
fraction  of  the  earth’s  surface  that  is 
suitable  for  farming. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

What?  Why?  Where?  How?  1.  Why  can 
no  man  tell  when  or  where  agriculture  began? 

2.  What  are  the  stages  through  which  agricul- 
ture has  passed?  Can  aU  be  seen  today?  Where? 

3.  Find  pictures  in  other  parts  of  this  book  that 
illustrate  things  mentioned  in  this  chapter. 

4.  Explain  why  most  of  the  people  live  on  a 
small  fraction  of  the  earth’s  surface  (Fig.  2-A). 

5.  What  is  necessary  to  make  plants  grow? 

6.  How  can  man  keep  the  soil  fertile? 

7.  What  industry — farming,  fishing,  mining, 
lumbering,  or  ranching — prevails  in  regions  of 
dense  population?  Explain. 

Class  reports.  1.  Look  up  information  about 
one  of  the  following  topics  and  make  a report  for 
your  class: 

(а)  The  life  and  work  of  Cyrus  McCormick. 

(б)  The  United  States  Reclamation  Service. 

(c)  The  United  States  Bureau  of  Soils. 

(d)  The  fertilizer  industry. 

Your  school  museum.  1.  Collect  samples  of 
the  soils  in  your  locality  and  test  them. 

2.  Make  a model  of  the  primitive  plow. 

3.  Collect  and  arrange  pictures  showing  the 
development  of  agricultural  tools  and  machines. 
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UNIT  1— MACHINE  REPLACES  MUSCLE 


A Problem  in  Power.  Make  some  graphs 
that  show  the  amount  of  land  a man  can  plow 
by  different  methods. 


Wheat  and  bread.  All  the  grains  are 
good  for  food  and  are  alike  in  the  nourish- 
ment they  provide.  But  wheat,  one  of  the 
domesticated  grains,  has  long  been  the 
favorite  breadstuff  of  many  peoples  in  many 
parts  of  the  world.  Its  popularity  is 
increasing  year  by  year.  * 

Plowing  for  wheat.  To  grow  wheat, 
man  first  plows  the  land  to  destroy  rival 
plants  and  to  loosen  the  soil  so  that  the 
roots  can  penetrate  it.  The  sharp  stick,  the 
wooden  spade,  and  the  wooden  plow  were 
used  for  a very  long  time.  The  iron  plow 
has  been  in  use  only  about  150  years.  Then 
followed  a gang  of  plows,  drawn  first  by 
horses  and  later  by  tractors.  Now,  in  a 
day,  one  man  can  plow  more  land  than  a 
dozen  men  could  plow  at  the  time  of  Caesar 
or  even  of  George  Washington. 

* Note  to  Teacher:  It  is  very  important  that 
the  class  have  access  to  a copy  of  Yearbook  of 
U.  S.  Dept,  of  Agriculture.  This  book  has  a 
great  wealth  of  up-to-date  statistics  on  produc- 
tion and  can  be  had  free  by  applying  to  the 
Congressman  of  your  district. 


Sowing  the  seed.  Changes  have  come 
in  methods  of  seeding.  First  the  work  was 
done  by  hand  (Fig.  59-A);  then  by  the 
drill  drawn  by  animals;  later  by  a battery 
of  drills  drawn  by  a tractor. 

Harvesting.  Figure  60-A  tells  about 
harvesting  wheat.  The  reaper  of  1831 
passed  through  many  stages  before  it 
finally  became  the  great  machine  shown  in 
Figure  60-A. 

Threshing.  Separating  the  grain  from 
the  straw  and  chaff  was  also  laborious  work. 
The  grain  was  sometimes  beaten  with  flails 
(Fig.  61-A).  The  Bible  speaks  much  of 
the  threshing  floor  where  animals  walked 
upon  the  grain  and  shattered  it  out  of  the 
heads  (Fig.  61-A),  and  people  winnowed 
in  the  wind  (Fig.  61-A). 

A machine  called  a thresher  which  could 
thresh  more  than  a thousand  bushels  a day 
was  a great  step  forward.  Drawn  by  a 
tractor,  the  thresher  visits  farms  in  the 
wheat-growing  neighborhoods  of  America 
and  Europe.  The  thresher  has  been  super- 
seded in  important  wheat  regions  by  the 
combine  (Fig.  61-A). 

Grinding.  Grinding  grain  into  flour  was 
doubtless  first  done  by  beating  or  roUing 
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1 —  Scales  for  weighing  wheat  as 
it  is  received. 

2 —  Receiving  separator,  for  sepa- 
rating other  kinds  of  seeds 
from  wheat. 

3 —  Storage  bins,  for  reserve  sup- 
ply of  wheat  in  advance  of 
mill  requirements. 

4 —  Mill  separator,  for  further 
separating  foreign  seeds  from 
wheat. 

5 —  Scourer,  for  removing  dust 
from  wheat  kernels. 

6 —  Cockle  cylinder,  for  remov- 
ing all  round  seeds. 


7 —  Wheat  washer,  for  thor- 
oughly cleansing  the  wheat. 

8 —  Wheat  dryer,  for  drying 
wheat  after  washing. 

9 —  First  break  rolls,  for  ruptur- 
ing bran,  enabling  bran  and 
germ  to  be  separated  from 
interior. 

10 —  First  break  scalper,  for  sifting 
middlings  through  bolting 
cloth  to  separate  from  bran. 

11 —  Second  break  rolls,  for  fur- 
ther loosening  the  middlings 
from  bran. 


Fig.  A.  Cross  section  of  a modern  roller-process  flour  mill. 

19 —  Smooth  rolls,  for  grinding  purified  middlings  very  fine  to  flour. 

20—  Flour  bolter,  for  sifting  flour  from  purified  middhngs. 
2i_Second  reduction  rolls,  for  further  grinding  of  purified 


] 2— Second  break  scalper,  for  separating  more  middlings  from  bran. 

13 —  Third  break  rolls,  for  further  loosening  middlings  from  bran. 

14—  Third  break  scalper,  for  final  separation  of  middlings  from  bran. 

15—  Bran  duster,  for  dusting  low-grade  flour  from  bran. 

16 —  Bran  bin,  for  packing  bran  for  shipment. 

17 —  Grading  reel,  for  separating  middlings  by  sifting  through 

various  sizes  of  bolting  cloth.  _ 

18 —  Dust  collector  and  purifier,  for  cleaning  and  purifying  middlings 
by  air  and  sifting. 


middlings.  . 

22—  Flour  bolter,  for  separating  flour  from  purified  middhngi  of 

second  grinding.  . , . . 

23 —  Flour  bin  and  packer,  for  packing  floui  for  shipment. 

24 —  Elevator,  for  raising  products  to  the  various  machines. 
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the  grain  between  two  flat  stones.  When 
I rode  into  the  town  of  Nazareth,  in 
Palestine,  and  stepped  up  to  a doorway  to 
inquire  my  way  to  the  house  where  Jesus 
had  lived,  there,  on  the  floor,  sat  two 
women  facing  each  other  and  grinding 
wheat  as  wheat  has  been  ground  for  ages. 

Making  water  wheels  turn  stones  was 
merely  an  enlarged  form  of  the  ancient 
stone  hand  mill  that  I saw  in  Palestine. 
Water-ground  flour  was  made  a hundred 
years  ago  in  ten  thousand  country  mills 
from  Maine  to  Georgia  and  Missouri. 
Machinery  that  is  almost  automatic  now 
grinds  grain  in  the  great  milling  centers 
(Fig.  64-A). 

Wheat  climates.  Fortunately,  wheat 
grows  in  several  types  of  climate,  in  all 
inhabited  continents,  and  in  many  coun- 
tries. But  there  are  many  other  countries 
where  wheat  does  not  grow. 

The  wheat  plant  is  probably  a native  of 
the  Mediterranean  region,  where  wheat  has 
been  grown  for  ages  and  where  the  climate 
seems  to  suit  it  perfectly.  Examine  the 
maps  (Figs.  63-A  and  66-A)  and  the  ch- 
mate  graphs  on  Figure  2-A  to  see  the 
facts  of  the  Mediterranean  type  of  climate. 
Note  its  distribution  throughout  the  world. 
In  winter  there  is  some  frost,  but  the  tem- 
perature does  not  stay  at  or  below  the 
freezing  point  long  at  a time. 

Wheat  gets  along  very  nicely  on  20  to  30 
inches  of  rain  in  a year,  sometimes  on  less, 
especially  if  there  is  a rainy  season  when 
wheat  is  growing.  Several  very  different 
types  of  climate  permit  a wheat  crop  to 
grow  at  some  time  during  the  year. 

In  lands  with  the  Mediterranean  type  of 
cHmate  wheat  is  sown  in  autumn  just  after 
the  early  rains  moisten  the  soil.  Autumn- 
sown  wheat  is  called  winter  wheat.  Since 
wheat  can  stand  some  frost,  it  grows  in  the 
sunny  days  of  winter  and  early  spring.  If 
planted  in  heavy,  dark,  rich  soil,  a single 
plant  becomes  a stout  bunch  of  grass.  In 
the  early  spring  the  plant  throws  up  stalks, 
one  or  many,  forms  its  heads,  and  blossoms. 
Wheat  does  best  if  there  is  no  rain  after  the 
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blossoming  period.  With  a few  weeks  of 
continuous  sunshine,  the  plant  wiU  make 
large,  fat  seeds,  full  of  food  for  httle  plants, 
for  animals,  birds,  and  men. 

Wheat  in  the  Mediterranean  coun- 
tries. Wheat  has  been  the  chief  food  of 
the  people  in  every  country  on  the  Mediter- 
ranean Sea  for  more  than  three  thousand 
years.  This  excellent  food  helped  those 
countries  to  become  populous  and  civihzed 
at  an  early  time.  Today  wheat  is  grown  as 
extensively  as  ever. 

I have  seen  wheat  growing  in  Spain  and 
in  Syria  on  hillsides  so  steep  and  so  rocky 
that  it  was  impossible  to  plow  them.  Men 
dug  the  earth  between  the  rocks  with  hoes, 
and  sowed  the  wheat  by  hand  in  places 
where  it  had  to  be  cut  with  a sickle.  In 
1930-34,  during  the  great  unemployment, 
Italy  kept  many  of  her  unemployed  at  work 
reclaiming  mountain  sides  and  swamps  for 
new  wheat  fields. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Making  up  questions.  Make  up  five  questions 
for  your  classmates  to  answer  telling  of  the 
changes  that  have  been  made  in  growing  wheat. 
Be  sure  you  can  answer  your  own  questions. 

Finding  definitions.  Find  in  your  dictionary 
a definition  for  each  of  the  following  words  and  be 
able  to  use  them  in  sentences: 

1.  plow  4.  harvest  7.  portable  10.  scythe 

2.  grind  5.  thresh  8.  shattered 

3.  automatic  6.  drill  9.  sickle 

On  an  outline  map  of  the  world.  Show  the 
areas  that  have  a Mediterranean  climate.  Color 
these  regions  green.  Compare  your  map  with 
Figure  66-A.  Which  country  of  the  Mediter- 
ranean climate  raises  the  most  wheat? 

What,  when,  and  how.  1.  What  quality  does 
wheat  possess  that  makes  it  man’s  favorite  food? 

2.  When  is  winter  wheat  sown?  During  what 
months  is  it  harvested? 

3.  How  did  Italy  take  care  of  some  of  her  un- 
employed in  1930-34? 

Changing  methods.  Choose  four  members  of 
your  class.  Let  each  pretend  he  is  a farmer  in  one 
of  the  following  periods:  in  the  time  of  Caesar; 
after  1806;  after  1831;  or  today.  Each  should 
tell  how  he  would  plant,  harvest,  market,  and 
grind  his  wheat.  Use  the  pictures  in  the  text  and 
material  from  the  library  to  make  the  talks 
interesting. 
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Fig.  A.  The  areas  shown  in  black  on  this  map  represent  lands  having  the  Mediterranean  type  of  climate — cool, 
rainy  winter,  some  frost;  summer  almost  rainless.  Find  these  areas  on  Figure  2-A.  The  line-shaded  areas  are 

good  for  cotton,  corn,  and  rice. 


UNIT  2— WINTER  WHEAT  IN  OTHER 
LANDS  OF  MEDITERRANEAN  TYPE 
OF  CLIMATE 


Locations  and  Pictures.  Make  a sketch 
map  of  the  world  showing  clearly  all  the  areas 
having  the  Mediterranean  type  of  climate. 
Make  graphs  like  Figure  28-B  for  Sacramento, 
California,  and  Santiago,  Chile  (see  Appendix). 

California.  How  does  the  climate  of 
California  compare  with  that  of  Spain? 
Italy?  Palestine?  central  Chile?  the 
southwestern  part  of  Cape  of  Good  Hope 
Province?  Adelaide,  Australia?  northern 
Algeria? 


When  you  consider  climate,  you  can 
easily  understand  why  the  Spanish  settlers 
in  California  took  with  them  wheat  and 
other  Mediterranean  crops,  and  why  these 
crops  thrived  in  their  new  home.  After 
California  became  a state,  great  wheat 
fields  soon  spread  over  its  valleys,  and  ships 
sailed  by  hundreds  from  San  Francisco 
taking  wheat  around  Cape  Horn  to  our 
eastern  coast  and  to  Europe.  But  Cal- 
ifornia does  not  now  use  her  land  extensively 
for  wheat.  Her  population  has  grown 
rapidly,  and  now,  hke  the  countries  on  the 
Mediterranean,  her  people  consume  more 
wheat  than  they  produce. 

Chile.  What  does  Figure  66-B  teU  you 
about  the  Hkeness  of  California  and  Chile? 
Like  California,  Chile  has  a coast  range  of 
mountains  which  are  low  hke  the  coast 
ranges  of  California;  an  inner  range,  the 
Andes,  which  are  high  like  the  Sierra 
Nevada  of  California.  Like  California, 
Chile  has  a great  valley  between  her  two 
mountain  ranges.  This  great  vaUey,  like 
that  of  California,  was  early  planted  to 
wheat.  Like  California,  its  wheat  area  is 
comparatively  small.  Chile  has  never  been 
an  important  exporter  of  wheat. 
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South  Africa.  The  southern  tip  of 
Africa  has  only  a little  land  with  the 
Mediterranean  type  of  climate.  It  suits 
wheat;  but  not  enough  wheat  can  be 
raised  to  meet  the  needs  of  the  Union  of 
South  Africa. 

Australia.  Each  year  of  good  harvest 
sees  wheat  ships  saihng  from  Perth  and 
Fremantle  in  Western  Australia,  from  Ad- 
elaide in  South  Austraha,  from  Melbourne 
in  Victoria,  to  make  the  long,  long  journey 
to  the  wheat  docks  of  Britain  and  neigh- 
boring countries  in  northwest  Europe.  How 
does  the  area  of  land  in  Australia  having 
Mediterranean  type  of  chmate  compare  in 
size  with  other  areas  having  this  type  of 
climate?  Perhaps  you  can  explain  why 
Austraha  has  a substantial  export  of  wheat, 
while  South  Africa  does  not. 

THINGS  TO  DO  AND  THINK  ABOUT 

A comparison.  In  how  many  ways  may  Chile 
be  compared  to  California? 

Wheat  importers.  The  United  Kingdom, 
Germany,  Italy,  and  France  are  the  world’s 
greatest  importers  of  wheat.  Can  you  tell  why? 

Finish  the  graph.  Make  a bar  graph  similar 
to  Figure  20-B  showing  the  annual  production  of 
wheat  in  several  leading  countries;  in  several 
leading  states. 


UNIT  3— PERSIA  AND  INDIA,  EGYPT 
AND  MESOPOTAMIA 


Fitting  a Crop  into  the  Climate.  Explain 
how  it  is  that  India  and  Sweden  have  a similar 
problem  in  growing  grain. 

Resemblance  to  Mediterranean  win- 
ter. Compare  the  latitude  of  Persia  with 
that  of  Palestine.  It  so  happens  that  the 
same  winds  that  bring  winter  rain  to  Pal- 
estine also  bring  winter  rain  to  Persia.  The 
Persian  winter  is  colder,  but  not  too  cold  to 
interfere  with  the  growth  of  winter  wheat. 

Some  of  the  same  storms  (Fig.  79-A) 
that  bring  rain  to  Palestine  and  Persia  go 
on  to  northern  India,  and  make  the  upper 
Indus  Valley  an  important  wheat  region. 

The  Indian  plateau  near  Bombay.  In 
this  plateau  the  winter  season  during  which 
the  weather  is  cool  enough  to  suit  wheat  is 
very  short.  A slow-growing  variety  would 
perish  from  too  much  heat  before  it  ripened. 
By  using  a fast-growing,  early-maturing 
variety,  the  farmer  actually  gets  his  crop 
rushed  to  maturity  between  October  and 
February. 

Explain.  Why  is  wheat  growing  in  Egypt, 
Mesopotamia,  and  India  limited  to  relatively  small 
parts  of  those  countries? 
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UNIT  4—WINTER  WHEAT  IN  LANDS 
OF  MOIST  WINTER  AND  MOIST 
SUMMER 

Ideas  and  a Map.  Put  on  a sketch  or  outline 
map  of  the  world  the  main  black-soil  belts  (Fig. 
68- A).  Add  to  it  the  line  (isohyet)  showing 
20  inches  of  average  rainfall.  On  the  drier  side 
of  this  line  put,  in  their  right  places,  some  small 
drawings  of  sheep;  on  the  rainier  side  some 
trees  in  the  right  places. 

I.  United  States 

Wheat  and  the  climate  between  New 
England,  Nebraska,  and  Texas.  In  Vir- 
ginia, Pennsylvania,  New  York,  and  states 
to  the  west  including  Nebraska  and  Texas, 
wheat  is  sown  in  autumn,  as  in  the  Med- 
iterranean lands,  but  it  must  be  sown 
rather  early,  that  the  plants  may  become 
well  established  before  winter  sets  in. 
Wheat  in  this  region  prefers  some  snow; 
snow  acts  as  a blanket  to  keep  away  the 
cold  wind  and  the  frequent  freezing  and 
thawing  of  what  is  called  an  open  winter. 

A heat-moisture  boundary.  This 
wheat  region  is  limited  on  the  south  by 
summer  heat  and  moisture.  When  the 
wheat  plant  is  forming  grain  and  ripening 
seed,  it  does  not  hke  heat,  moisture,  and 
rain.  These  conditions  seem  to  interfere 
with  the  formation  of  good  full  grains  and 
they  encourage  the  growth  of  fungi  called 
rust.  Compare  the  wheat  yield  in  Georgia 
with  that  in  New  York  or  Washington 
(Appendix).  In  the  year  of  the  greatest 


known  drought  (1930)  many  counties  in 
Pennsylvania,  Maryland,  Virginia,  and 
Kentucky  had  the  finest  wheat  crop  in 
years  because  the  droughts  of  May  and 
June,  which  ruined  the  corn,  grass,  and 
hay,  suited  wheat  perfectly. 

Wheat  in  rotation.  In  this  wheat 
region  more  than  half  of  the  farms  are  from 
50  to  250  acres  in  size.  The  farmer  nearly 
always  has  a crop  rotation.  For  example, 
in  a popular  three-year  crop  rotation, 
a field  will  be  in  wheat  this  year,  clo- 
ver next  year,  and  then  corn.  Or,  the 
farmer  will  sow  two  kinds  of  grass  in  the 
wheat,  and  have  a five-year  crop  rotation: 
(1)  wheat,  (2)  clover,  (3)  timothy  (or 
orchard  grass),  (4)  timothy  (or  orchard 
grass),  (5)  corn.  On  most  of  these  farms 
some  form  of  five  stock  is  kept — dairy  cows, 
sheep,  hogs,  or  cattle  for  meat. 

The  black-soil  belt.  At  the  eastern 
edge  of  the  Great  Plains  is  a belt  of  black 
soil  (Fig.  68- A).  Through  what  states  does 
it  pass?  Strange  to  say,  this  black  soil  is 
made  by  the  climate,  acting  indirectly. 
There  is  not  enough  rain  here  for  forest,  but 
grass  grows  splendidly.  Many  grass  roots 
rotting  in  the  ground  finally  make  the  soil 
black.  The  vegetable  matter  called  humus 
makes  the  soil  easy  to  cultivate,  lets  air 
get  into  it,  and  makes  it  hold  moisture. 
Because  of  the  scanty  amount  of  rain,  the 
soil  is  not  soaked  (leached)  with  much 
water;  therefore  chemical  substances,  in- 
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eluding  lime  and  other  plant  foods,  remain 
in  the  soil.  Because  of  this,  the  black  soil 
does  not  lose  its  richness  by  leaching,  and 
many  of  its  plants  gather  nitrogen  from  the 
air  (Fig.  97-B).  Black  soil  is  altogether 
one  of  the  finest  soils  in  the  world  and  has 
been  produced  in  all  the  continents  where 
these  conditions  of  moisture  exist. 

Extensive  wheat  growing.  In  the 
black-soil  belt  of  central  and  western  Kan- 
sas and  lands  to  the  south  of  it,  in  Oklahoma 
and  Texas,  and  north  of  it  in  a part  of 
Nebraska,  the  chmate  is  too  dry  for  corn, 
but  the  son  is  so  rich  that,  after  first  plowing 
this  land,  the  farmers  have  been  able  to 
grow  wheat  year  after  year.  Sometimes  a 
single  wheat  field  contains  hundreds,  even 
thousands,  of  acres.  Recently  it  was  found 
that  wheat  would  grow  in  northwestern 
Texas  on  land  which  had  been  considered 
good  only  for  pasture.  On  this  rich,  level, 
smooth  black  soil,  one  man  alone,  with  the 
aid  of  a tractor  to  pull  his  plow  and  his 
seeding  machine,  can  plant  hundreds  of 
acres.  At  harvest  time  he  can  drive  a com- 
bine back  and  forth  (Fig.  61-A)  across  the 
plain,  thus  harvesting,  threshing,  and  drop- 
ping off  sacks  of  wheat  as  he  goes.  Thus 
he  may  keep  several  trucks  busy  hauling 
wheat  to  the  grain  elevator  at  the  railroad. 

In  June  and  July,  after  the  period  of 
harvest,  the  grain  elevators  where  wheat  is 
stored  and  graded  are  full  almost  to 
bursting.  The  railroad  companies  crowd 
every  freight  car  they  can  upon  their 
sidings  to  take  the  wheat  away  to  the  large 
storage  elevators  at  Kansas  City,  St.  Louis, 
Galveston,  and  New  Orleans. 

The  extensive  wheat  grower,  with  his  one 
crop,  ten  or  twenty  miles  away  from  his 
village  home,  may  have  the  bad  luck  of  rust, 
grasshoppers,  drought,  hail,  or  a deluge  of 
rain  to  beat  down  the  crop.  Then  his 
failure  may  be  complete. 

Dry  farming.  Machinery  with  its  large 
acreage  per  man  has  produced  a new 
system  of  growing  wheat,  called  "dry 
farming.”  By  this  system,  wheat  can  be 
grown  in  lands  that  were  thought  to  be  too 


Fig.  A.  The  strip  of  Pennsylvania  State  College  wheat 
at  the  left,  with  two  shocks,  got  no  phosphorus.  The 
strip  at  the  right  with  five  shocks  got  48  poxinds  of 
phosphoric  acid  an  acre.  There  are  now  several  hun- 
dred agricultural  experiment  stations  in  the  world 
finding  out  such  things  as  this. 

dry  when  a horse  or  an  ox  pulled  the  plow. 
The  farmer  who  practices  "dry  farming” 
plows  his  land  and  allows  it  to  he  idle  for  a 
whole  year.  No  crop  uses  the  water.  Then 
he  sows  wheat  the  second  year  and  uses  the 
moisture  stored  the  previous  year. 

The  Columbia  River  Basin.  The  soil 
in  this  important  wheat  region  (Fig.  63-A) 
is  very  rich.  Some  of  it  is  rich,  decayed 
lava,  some  is  fine  wind-blown  dust,  but  can 
we  keep  it  (Figs.  73-B  and  200- A)? 

Wheat  is  grown  here  almost  precisely  as  it 
is  in  western  Kansas. 

THINGS  TO  DO  AND  THINK  ABOUT 

A United  States  wheat  map.  On  an  outline 
map  of  the  United  States  color  the  winter  wheat- 
producing  area  blue.  (Keep  this  map.) 

Government  aid.  Look  at  Figure  69-A  and 
tell  something  about  the  usefulness  of  agricultural 
experiment  stations  and  of  commercial  fertilizers. 

Write  a paragraph.  Write  a paragraph  about 
wheat.  In  it  use  the  following  words:  rotation, 
leaching,  substance,  fungi,  droughts,  and  nitrogen. 

Using  the  wheat  tables.  What  does  Table 
9 tell  you  about  the  yield  of  wheat  per  acre  in 
Georgia  and  New  York?  Explain  this  difference. 

Topics  for  short  talks.  1.  How  snow  aids 
winter  wheat. 

2.  How  the  scarcity  of  rain  produces  rich 
black  soil, 

3.  Dry  farming. 
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Fig.  A.  Grassbanks  hold  the  earth  in  these  terraced  fields  near  Barcelona,  Spain.  Compare  with  Figures  73-A 
and  200-A.  A field  of  wheat  or  some  other  grain  has  been  reaped  and  bound  into  sheaves  on  the  lower  terrace. 


UNIT  5— WINTER  WHEAT  IN  OTHER 
LANDS  OF  MOIST  WINTER  AND 
MOIST  SUMMER 


Thinking  about  Land  and  Climate.  Draw 
a map  of  Ireland,  making  changes  that  would 
give  to  a part  of  it  a climate  good  for  wheat. 

II.  From  Great  Britain  and  France  to 
Southern  Russia,  also  China  and  Japan 
Resemblance  of  regions.  West  Europe 
has  a wheat  region  much  hke  the  one  just 
discussed.  This  region  is  not  so  well  suited 
to  corn  either.  The  southern  boundary  of 
the  wheat  region  is  a climate  line — the  lands 
with  Mediterranean  type  of  chmate.  Its 
northern  boundary  is  another  climatic 
boundary — the  cold  winter  of  the  east 
Baltic  area.  On  the  west  the  boundary  is 
where  the  climate  becomes  too  wet.  There- 
fore, little  wheat  is  grown  in  Brittany 
(northwestern  France)  and  western  Eng- 
land, because  rain  interferes  with  plowing. 


ripening,  and  harvesting.  Eastern  England, 
sheltered  from  the  rainy  west  winds  by  the 
central  uplands,  has  a lighter  rainfall  (Fig. 
23-A)  and  is  fine  wheat  country.  Wheat 
bread  is  a favorite  foodstuff  of  the  people, 
and  wheat  is  a very  important  crop  in 
France  and  in  every  country  of  Europe 
where  the  weather  is  not  too  cold  or  too 
wet.  Ireland  is  too  wet  for  wheat  to  be  an 
important  crop. 

Cool  summer  of  the  oceanic  climate. 
In  West  Europe  the  nearness  to  the  Atlantic 
provides  a cool  summer,  where  wheat  does 
not  suffer  from  the  heat  troubles  that 
bother  it  in  southeastern  United  States. 
That  is  one  reason  why  European  countries 
have  a large  yield,  but  there  are  other 
reasons  also.  The  farms  are  small;  land 
is  valuable;  the  population  is  dense;  wages 
are  not  high.  Therefore  the  farmer  tills  his 
land  carefully,  uses  artificial  fertilizers, 
plants  crops  in  rotation,  and  carefully  saves 
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manure.  West  Europe  needs  bread,  and 
every  country  buys  it.  This  helps  to  ex- 
plain why  I have  often  seen  women 
walking  through  the  wheat  fields  of  France 
following  the  harvesters  and  picking  up 
heads  of  wheat  that  had  been  overlooked. 
In  Switzerland  I have  seen  rows  of  school- 
boys and  girls  walking  abreast  (Fig.  71-A), 
each  carefully  gleaning  a small  strip. 

Intensive  agriculture.  In  Figure  71-A 
vs^e  see  the  great  reason  that  has  brought 
millions  of  immigrants  from  Europe  to  the 
United  States.  They  come  for  land.  Land 
is  the  most  important  thing  there  is.  In 
the  densely  peopled  Spanish  island  of 
Mallorca,  and  also  in  Syria,  which  is  very 
densely  peopled  for  the  amount  of  good 
land  it  has,  I have  seen  wheat  fields  where 
there  were  stones  as  high  as  chairs  and  only 
a few  inches  apart,  but  people  had  dug  up 
the  earth  between  the  stones  with  hoes 
and  planted  wheat  by  hand.  Of  course, 
they  have  to  cut  it  by  hand. 

Hungary,  Rumania,  and  southwest- 
ern Russia.  Conditions  in  these  countries 
are  much  hke  those  in  Nebraska,  Kansas, 
and  northwestern  Texas.  These  countries 
have  black  soil,  a hot  summer,  light  rainfall, 
and  uncertain  weather,  perhaps  drought. 
Therefore  a fine  crop  may  be  followed  the 
next  year  by  a poor  crop. 

The  chief  difference  between  this  region 
and  the  extensive  Nebraska-Texas  wheat- 
growing region  is  in  the  size  of  the  farms. 
In  Kansas  the  farms  average  over  280  acres. 
The  Rumanian  farms  average  only  44  acres 
of  arable  land.  The  European  farmer  is, 
therefore,  often  unable  to  afford  the  best 
machinery.  The  Russian  plan  is  to  have 
one  machine  harvest  the  wheat  produced 
by  many  farmers. 

The  Danube  VaUey  and  southwestern 
Russia  have  been  a great  wheat-exporting 
region.  For  several  decades  tramp  steam- 
ers have  loaded  wheat  in  the  lower  Danube, 
at  Odessa,  at  Rostov  at  the  mouth  of  the 
Don,  and  discharged  their  cargoes  at  any 
of  a hundred  ports  west  and  northwest  of 
Istanbul. 


Fig.  A.  Swiss  boys  and  girls  going  back  and  forth 
across  a wheat  field  picking  up  stray  heads  of  grain. 


China.  China  has  a very  important 
winter- wheat  region  in  the  eastern  plain. 
The  southern  boundary  of  this  region  is 
climatic,  like  that  of  the  wheat  region  of  east- 
ern United  States.  In  much  of  this  terri- 
tory millions  of  industrious  Chinese  farmers 
will  have  half  or  more  than  half  of  their  small 
farms  in  wheat  or  barley — mostly  wheat. 
They  cut  the  grain  in  May  or  June  and  plant 
the  land  to  a summer  crop  of  corn,  soy  beans, 
miUet,  sweet  potatoes  (page  125),  or  rice  if 
the  land  is  low  enough  (page  92).  In 
autumn  the  land  is  planted  to  wheat  again. 

On  many  of  these  small  farms  every  bit 
of  the  work,  even  plowing,  is  done  by 
human  muscle,  or  at  best  with  the  aid  of  a 
cow  to  puU  the  plow  and  cart.  Most  of  the 
grain  is  threshed  by  hand  (Fig.  61-A). 

Japan.  In  southern  Japan,  wheat  is 
grown  under  conditions  similar  to  those  in 
China. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Do  you  remember?  1.  What  three  places  in 
Europe  are  like  Nebraska,  Kansas,  and  north- 
western Texas?  How  are  they  alike? 

2.  What  is  the  average  acreage  of  a farm  in 
Rumania?  in  Kansas?  What  effect  does  the  size 
of  farms  have  on  the  methods  used  in  farming? 

3.  What  reasons  can  you  give  for  the  production 
of  wheat  in  western  Europe?  for  the  yield? 

Map  work.  Locate  the  wheat-growing  area  of 
China  on  a map  in  your  book.  Now  show  this 
area  on  your  world-outline  map. 

Some  things  to  explain.  1.  The  difference 
in  yield  (Appendix)  of  wheat  per  acre  in  Rumania, 
Kansas,  England,  and  Belgium.  2.  Black  soil. 
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Wheat:  U.  S.  Exports  to  Europe 
and  Production  in  Europe 


U.  S.  Exports  to  Europe 
C Each  boat  carries 
20>nillion  bushels) 

1921 

1924 

J927 

1930 

1933 

Production  in  Europe 
( Each  sacK  nolds  too  million  bu.^ 


Fig.  A.  When  Europe  produces  more  wheat  for  herself,  she  buys  less 
from  the  United  States.  That  is  the  feature  of  the  world  wheat  prob- 
lem that  this  chart  shows.  For  instance,  in  1921,  when  many  wheat 
ships  were  busy  carrying  the  bread  grain  to  Europe,  that  continent 
produced  only  1,200,000,000  bushels.  Since  1927,  European  coun- 
tries have  been  producing  more  and  more  of  their  own  wheat  and  the 
wheat  traffic  across  the  Atlantic  has  slowed  up.  In  fact,  efforts  of 
European  coimtries  to  supply  their  needs,  and  their  buying  wheat 
from  other  countries,  have  just  about  cut  off  our  wheat  exports,  as  the 
lone  boat  for  1933  represented  in  the  chart  indicates. 


UNIT  6— WINTER  WHEAT  IN  STILL 
MORE  LANDS  OF  MOIST  WINTER 
AND  MOIST  SUMMER 


A Study  Journey,  An  Australian  wheat 
grower  goes  to  a foreign  land  or  lands  to  learn 
more  about  his  business.  Where  would  you 
advise  him  to  go  and  why? 


III.  The  Southern  Hemisphere 

Argentina.  We  know  (page  34)  that 
Argentina,  like  Kansas,  has  bands  of 
chmate.  Notice  the  bands  of  climate  by 
crop  areas  of  corn  (Fig.  87- A),  wheat  (Fig. 
63- A),  and  pasture  ranges  (Fig.  2- A). 
See  how  neatly  the  Argentine  wheat  region 
fits  in  between  climate  on  the  one  side  that 
is  too  wet  for  wheat,  and  climate  on  the 
other  side  that  is  too  dry  for  it. 

In  this  wheat  region  which  is  so  much 
like  Kansas,  people  of  European  races  are 
growing  the  wheat  and  using  American 
machinery  as  in  Kansas.  Some  of  the  work 
is  done  by  laborers  who  each  year,  after  the 


Itahan  harvests,  migrate  from 
Italy  to  the  Southern  Hemisphere, 
where  the  wheat  is  ready  to  be 
cut  in  November.  In  much  the 
same  way  people  migrate  from 
American  cities  to  harvest  wheat 
in  our  Wheat  Belt.  Sometimes 
they  begin  in  Texas  in  June  and 
finish  in  Canada  in  September. 

Compare  the  Argentine  wheat 
region  with  that  of  Kansas  as  to 
distance  from  the  sea.  What 
ports  export  the  Argentine  wheat? 

South  Africa.  Does  South 
Africa  have  the  type  of  climate 
suitable  for  growing  wheat  (Fig. 
2- A)?  Some  winter  wheat  is 
grown  in  this  small  cHmatic 
region  of  Africa,  but  not  enough 
for  export. 

New  South  Wales  and  Vic- 
toria. We  have  found  (page  67) 
that  Austraha  has  a zone  whose 
climate  is  hke  that  of  California 
and  Palestine.  But  in  inner  New 
South  Wales  is  a zone  hke  Kansas  or  south 
Russia.  A visitor  to  the  wheat  fields  of 
Kansas  and  of  New  South  Wales  could 
scarcely  see  a difference  in  the  appearance 
of  the  country,  the  wheat,  the  machinery, 
or  the  workers,  but  he  would  find  few  places 
in  Austraha  or  Argentina  to  store  wheat. 
Therefore  the  farmers  rush  it  to  market  as 
soon  as  it  is  ready. 

Bands  of  climate.  Make  sketch  maps 
and  put  on  them  the  bands  of  chmate  that 
you  would  find  in  going  from: 

1.  Buenos  Aires  to  the  Andes  Mountains. 

2.  Capetown  to  the  Orange  River. 

3.  Sydney  to  the  center  of  Australia. 

4.  St.  Louis  to  the  Rocky  Mountains. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Map  study.  What  factors  do  you  find  on 
Figxu*es  2-A,  22-A,  and  23-A  that  make  South 
Africa  a land  poorly  suited  to  wheat  raising? 

Prove  or  disprove.  Examine  Table  9 on  page 
356  and  prove  or  disprove  something  that  is  said 
about  Argentina. 
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UNIT  7— SPRING  WHEAT  AND 
GLUTTED  MARKETS 


Problem.  Tell  some  of  the  troubles  that 
must  happen  when  nations  try  to  limit  the 
export  of  wheat. 

I.  The  northern  wheat  region  of  the 
United  States  and  its  Canadian  exten- 
sion. Spring  wheat  is  a product  of  lands 
with  severe  winter  and  mild,  moist  summer. 
What  is  the  average  winter  temperature  of 
Winnipeg  (page  27)?  Winter  is  entirely 
too  cold  here  for  winter  wheat,  but  for- 
tunately the  summer  is  not  too  hot  for 
spring  wheat.  Wheat  sown  here  in  spring 
will  grow  through  the  period  of  summer 
rain  and  ripen  in  August  and  September. 
What  is  the  period  of  greatest  rainfall  and 
of  least  rainfall  in  regions  having  this  type 
of  climate  (Figs.  22-A,  23- A)?  A dry  au- 
tumn is  important  for  harvest. 

What  do  the  figures  of  wheat  yield  for 
North  Dakota  (page  356)  tell  you  about  the 
certainty  or  uncertainty  of  wheat  pro- 
duction in  this  region?  Here  in  the  middle 
of  the  continent,  far  from  the  sea,  the 
weather  is  changeable  and  uncertain.  The 
south  side  of  the  spring-wheat  region  may 
suffer  greatly  from  rust;  the  Great  Plains 
side  may  suffer  from  drought;  the  forest 
side  from  frost  in  late  summer;  but  the  rich 
black  soil  gives  great  harvests  when  weather 
conditions  are  just  right.  Much  of  the 
land  was  settled  by  people  who  grew  only 
wheat.  The  northern  wheat  region  of  the 
United  States  and  the  Canadian  part  of 
the  same  region  are  one  of  the  great  wheat 
export  regions  of  the  world.  En  route  to 
distant  markets  wheat  finds  its  way  to  the 
elevators  of  Winnipeg,  MinneapoHs,  Fort 
William,  Port  Arthur  and  Duluth  on  Lake 
Superior,  Milwaukee,  Chicago,  Buffalo,  New 
York,  Boston,  Montreal,  Vancouver,  and 
Prince  Rupert. 

Far  from  markets.  This  land  is 
remote  from  the  sea.  Which  sea  (Plate 
III)?  To  reach  Atlantic  ports  most  of  the 
grain  is  carried  by  steamers  on  the  Great 
Lakes.  The  freight  rate  by  steamer  is 


Figs.  A-B.  In  some  places  it  takes  a thousand  years 
for  nature  to  turn  hard  rock  into  an  inch  of  soil.  Some- 
times a single  rain  removes  that  much  on  land  unwisely 
managed.  On  this  Columbia  Basin  soil  near  Pullman, 
Washington,  the  blue  grass  above  the  fence  held  the 
soil,  y^at  happened  when  the  water  reached  the  sum- 
mer fallow  below  the  fence?  The  lower  picture  shows 
what  happened  at  the  bottom  of  the  hill.  Erosion  often 
ruins  both  the  hill  and  the  valley. 


Fig.  C.  This  cook  shack  on  a Kansas  extensive  wheat 
farm  shows  the  drifts  of  soil  three  feet  high,  well  piled 
up  by  the  winds  of  one  spring.  Nature  had  enough 
grass  roots  there  to  hold  the  earth  before  man  killed 
them  with  his  plow.  In  dry  coimtries,  wind  erosion 
can  be  a great  destroyer. 


cheaper  than  that  by  railroad.  If  ships  go 
through  the  Panama  Canal,  the  rate  is  so 
cheap  to  Europe  that  the  wheat  from  the 
western  part  of  the  Canadian  plain  is 
shipped  from  Vancouver  and  Prince  Rupert. 
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Recently  a railroad  was  built  to  Churchill, 
on  Hudson  Bay,  a town  hundreds  of  miles 
from  an  important  wheat  field,  in  a place 
where  the  winter  is  bitterly  cold.  How  far 
is  Churchill  from  Liverpool  (Fig.  329- A)? 
Two  shipments  of  wheat  were  made  in  1931 
and  ten  in  1932.  The  experiment  was  suc- 
cessful, although  there  is  no  one  who 
believes  that  Hudson  Bay  wiQ  be  free  from 
ice  longer  than  60  days  each  year,  ending 
in  early  October. 

The  in-between  belts.  What  states 
lie  between  our  winter-wheat  and  spring- 
wheat  belts  (Fig.  63-A)?  Here  the 
winter  is  too  cold  to  suit  winter  wheat  or  the 
summer  is  too  hot  for  spring  wheat  (Figs. 
26- A,  27- A).  The  same  conditions  exist  in 
eastern  Asia,  where  a wheatless  belt  sep- 
arates the  great  winter-wheat  belt  south  of 
Peiping,  and  a spring-wheat  belt  in  northern 
Manchuria. 

II.  Manchoukuo  (Manchuria).  The 
great  plain  of  Manchoukuo  (Manchuria), 
a farm  land  of  great  promise,  grew  as  much 
as  75,000,000  bushels  of  wheat  a year  during 
the  World  War,  but  the  harvest  is  uncertain 
and  the  production  is  not  so  great  as  it 
formerly  was  because  the  farmers  find  that 
soy  beans  are  a more  certain  crop. 

III.  Russia  and  Siberia.  The  same 
conditions  that  produce  a spring-wheat  belt 


in  the  interior  of  North  America  locate 
another  in  Eurasia — the  largest  wheat 
region  in  the  world  (Fig.  63-A).  It,  too, 
is  a land  of  black  soil;  it  has  the  climatic 
troubles  of  the  spring-wheat  belt  of  Amer- 
ica; it  is  at  an  even  greater  distance  from 
tidewater.  This  region  probably  surpasses 
central  North  America.  These  two  are  the 
greatest  wheat-reserve  areas  in  the  world. 

The  glut  of  wheat  and  international 
agreements.  Mass  production  of  wheat 
(Figs.  58-A,  59-A,  and  61-A)  on  the 
black-soil  belts  of  the  world  has  glutted 
wheat  markets.  In  twenty  years  the 
world’s  wheat  area  was  increased  over  20 
per  cent;  wheat  production  increased  over 
25  per  cent.  In  the  same  period  of  time  the 
world’s  population  increased  not  more  than 
14  per  cent.  More  wheat  was  produced 
than  was  needed;  this  made  the  price  of 
wheat  so  low  that  the  growers  in  all  ex- 
porting countries  were  in  distress  and 
despair.  In  1932  the  nations  began  to  hmit 
the  production  of  wheat  by  agreeing  to 
plant  fewer  acres.  This  is  an  interesting 
plan  to  watch. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

For  your  outline  maps.  1.  On  your  outline 
map  of  the  world  show  the  route  taken  by  a 
shipment  of  spring  wheat  'from  North  America  to 
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Fig.  A.  A water-pocket  machine.  Mr.  R.  M.  Davis, 
of  the  United  States  Department  of  Agriculture,  has 
made  a great  invention — a cultivator  that  makes  many 
thousand  small  holes  to  the  acre.  They  will  hold  a two- 

inch  rain.  Why  is  this  valuable  in  dry  farming? 

London  by  four  routes.  Compare  the  distance  by 
each  route. 

2.  Put  on  your  map  the  leading  wheat  export 
ports. 

3.  On  your  outline  map  of  the  United  States 
color  brown  the  spring-wheat-producing  area. 

Shipping  wheat  to  England.  Take  a piece  of 
string.  Place  one  end  at  New  York  and  the  other 
end  at  London.  How  does  this  distance  compare 
with  the  distance  to  Churchill  on  Hudson  Bay? 
Be  sure  you  use  a globe  for  this  exercise.  Why? 

Construct  a graph.  Show  the  production 
ind  yield  for  the  selected  states  in  Table  9. 


UNIT  8— THE  OTHER  SMALL  GRAINS 

—BARLEY,  RYE,  OATS,  BUGK- 
WHEAT,  AND  FLAXSEED 

A Business  Question.  As  you  read  this, 
find  out  something  about  farm  management. 

Likeness  of  other  small  grains  to 
wheat.  Barley,  rye,  oats,  and  buckwheat 
are  good  food  for  man  and  for  most  of  his 
domestic  animals.  The  three  last  men- 
tioned are  so  much  hke  wheat  that  you 
could  scarcely  tell  them  apart.  The  same 
machinery  and  the  same  methods  produce 
them  all.  Each  differs  from  wheat  some- 
what in  the  way  it  fits  into  the  farmer’s 
work  system  and  in  the  soil  and  climate 
that  are  best  suited  to  it.  Despite  these 
different  requirements,  I once  saw  wheat, 
barley,  rye,  and  oats  growing  in  large  fields 
alongside  one  another  near  Leipzig,  Germany. 

Barley.  This  is  a dry-land  crop.  Barley 
can  produce  a crop  in  the  drier  parts  of  lands 
with  the  Mediterranean  type  of  climate  and 
along  the  drier  edge  of  the  Indian  wheat 
belt.  Barley  is  also  a cold-land  crop.  It 
ripens  more  quickly  than  wheat  ripens,  so 
barley  is  important  in  Sweden,  Finland,  and 
north  Russia. 
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Barley  yields  more  to  the 
acre  than  does  wheat,  so  large 
quantities  are  grown  for  stock 
feed  in  North  Europe  where 
corn  will  not  grow.  As  a sub- 
stitute for  corn,  barley  is 
increasing  in  the  corn  and 
winter-wheat  belt  of  the 
United  States. 

Farm  management.  The 
fact  that  barley  ripens  before 
wheat  enables  the  farmer 
to  finish  harvesting  barley 
before  his  wheat  is  ready  to 
be  cut.  It  has  also  been 
found  that  because  barley 
is  harvested  early,  it  is  a 
better  mmse  crop  than  wheat 
for  the  young  clovers,  v/hich, 
in  nearly  all  countries,  are 
sown  among  young  small 
grains  to  be  the  following 
crop. 

Rye.  This  is  a kind  of 
"goat”  among  grains.  We 
make  jokes  about  the  goat 
because  he  can  eat  rougher 
food  than  any  other  farm 
animal.  Rye  can  stand 
rougher  conditions  than 

wheat.  It  can  stand  more  Head  of  oats,  approxi- 

, - _ .11,  mately  one-half  size,  and  grams 

cold  and  will  yield  better  on  of  oats.  The  oat  grain  has  a 
poor  or  sandy  land.  For  chaffy  husk  not  removed  by  the 
^ ‘^•11/.  threshing  machine.  It  helps  the 

these  reasons  rye  is  the  chief  oat  to  stand  damp  weather. 

grain  crop  on  large  areas  of  sandy  soil  and 
other  soils  in  Germany,  Poland,  northern 
Russia,  and  the  neighboring  Baltic  states. 


■ 
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Fig.  B.  Distribution  of  hours  of  horse  work  on  a 200- 
acre  Indiana  farm.  Show  how  this  graph  explains  the 
common  practice  of  growing  oats  on  farms  in  the  United 
States  Corn  Belt. 


Rye  bread  is  nutritious. 
It  is  the  chief  food  of  mil- 
hons  of  people  in  northern 
Europe,  but  when  they  can 
afford  to  do  so,  they  shift  to 
wheat  bread.  This  has  hap- 
ened  recently  in  Germany. 

Small  amounts  of  rye  are 
grown  in  both  of  the  more 
northern  wheat  areas  of  the 
United  States  and  Canada, 
but  here,  too,  its  popularity 
is  dechning.  Some  of  this 
dechne  is  due  to  the  devel- 
opment of  new  varieties  of 
winter  'wheat  which  ripen 
more  quickly  and  thus  miss 
frost.  This  wheat  can  en- 
dure more  drought  than  can 
varieties  that  were  grown  a 
few  years  ago. 

Oats.  The  oat  plant  has 
four  quahties  that  win  for  it 
an  important  place  on  thou- 
sands of  farms.  First,  it  is  a 
very  good  food  for  horses  and 
other  five  stock  as  well  as  for 
men.  Second,  oats  can  stand 
more  moisture  than  can  the 
grains  whose  heads  are  more 
compact.  This  fact  makes 
oats  an  important  crop  in 
the  damper  parts  of  Eng- 
land, Ireland,  Scotland,  and 
east  Canada.  In  Scotland 
oats  was  for  hundreds  of  years  the  chief 
breadstuff  of  many  people.  Third,  oats  is 
a rival  to  rye  and  barley  in  its  ability  to 
ripen  quickly  and  therefore  to  mature  in 
the  North.  Examine  the  table  (page  356) 
and  find  the  relative  importance  of  the 
different  grains  in  Italy,  Rumania,  Ger- 
many, Denmark,  and  Norway. 

The  fourth  quahty  that  makes  oats  a 
favorite  crop  is  the  fact  that  in  the  American 
Corn  Belt  spring-sown  oats  ripen  after 
winter  wheat  and  after  the  corn  cultivation 
is  finished.  Therefore  a farmer  can  have  a 
field  of  wheat,  barley,  and  oats,  and  with 
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the  same  machinery  he  can 
harvest  the  three  crops  in 
different  weeks.  This  might 
be  called  a farm-manage- 
ment reason  for  growing  oats; 
it  is  an  important  reason  in 
the  Corn  Belt  of  the  United 
States,  where  the  farmer 
spends  March  and  early  April 
preparing  the  ground  and 
planting  oats;  April  and  early 
May  getting  the  ground 
ready  for  corn  and  planting 
that  crop;  late  May  and  early 
June  plowing  corn;  mid-June 
harvesting  barley;  late  June 
and  early  July  harvesting 
wheat;  early  July  to  mid- 
July  harvesting  oats;  later 
July  harvesting  hay  (Fig. 

76-B). 

Oats  are  commonly  a spring 
grain  even  in  winter-wheat 
territories,  but  oats  can  be 
a winter  grain  in  southern 
United  States,  where  they 
might  easily  become  much 
more  important  than  they 
now  are  if  there  were  a greater 
demand  for  grain  in  the 
world. 

Buckwheat.  This  grain  is 
not  increasing  in  popularity; 
indeed,  it  is  decreasing,  but 
it  has  two  quahties  that 
give  it  a place  among  crops. 

One  is  its  short  season  of 
growth,  which  permits  the 
seed  to  be  planted  in  mid- 
summer in  Ohio  or  Pennsyl- 
vania and  still  ripen  before 
frost.  For  this  reason  buck- 
wheat can  grow  in  mountain- 
ous and  northern  locations 
where  the  season  is  very 
short.  Another  reason  for 
the  popularity  of  buckwheat  is  that  the  plant 
is  a greedy  feeder,  gets  the  last  bit  of 
fertility  out  of  the  earth,  and  therefore  can 
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produce  a crop  on  poorer 
land  than  can  other  grains. 
Flax.  See  Figure  77-A. 

THINGS  TO  DO  AND 
QUESTIONS  TO  ANSWER 
Planting  and  harvesting.  If 
you  \vere  a farmer  in  the  Corn 
Belt  what  would  you  plant  or 
harvest  at  various  times  of  the 
year?  Fill  out  both  columns  for 
the  year. 

March  and  early  April 

Graphs.  In  the  Appendix  are 
statistics  which  show  the  average 
annual  production  by  countries 
of  grain  and  potatoes.  Make  a 
bar  graph,  similar  to  Figure  20-A, 
showing  the  average  annual  pro- 
duction of  oats  in  five  leading 
countries;  barley;  rye. 

Do  you  know?  1.  Why  bar- 
ley is  grown  in  northern  Europe? 
What  this  tells  about  the  climate? 

2.  Why  rye  is  grown  in  north- 
ern Europe? 

3.  Why  the  people  of  western 
Europe  eat  rye  bread? 

4.  The  four  qualities  of  oats 
that  make  it  an  important  factor 
on  the  farm? 

5.  What  crops  can  be  harvested 
with  the  same  machinery  that  is 
used  for  wheat? 

6.  What  state  is  the  biggest 
producer  of  rye?  oats?  barley? 
wheat? 

7.  What  two  good  qualities 
buckwheat  possesses? 

CHAPTER  SUMMARY 
Extra  credit  for  those  who 
like  to  think.  1.  What  Figure 
71-A  tells  about  Europe. 

2.  What  crops  follow  wheat  in 
China  and  in  eastern  United  States. 

3.  Why  the  low  wheat  yield  of 
India. 

4.  Why  one  part  of  England 
grows  more  wheat  than  another, 

5.  Why  wheat  is  grown  in 
several  types  of  climate. 

6.  Why  some  countries  produce 
more  per  acre  than  others. 

Maps.  Complete  your  outline 
map  of  the  world  so  that  it  will  show  the  leading 
wheat-producing  areas  of  the  world.  Mark  spring 
wheat  in  a different  manner. 


OTHER  SMALL  GRAINS 


a stalk  containing  good  fiber. 
Flax  grown  for  seed  is  handled  in 
every  way  like  wheat.  It  is  a 
favorite  crop  on  newly  broken 
black-soil  lands.  For  forty  years 
the  chief  export  supply  has  come 
from  Argentina  and  the  spring- 
wheat  belt  of  North  America.  By 
the  selection  of  seeds  of  desired 
type  we  have  the  short,  many- 
seeded,  and  the  tall,  fibrous- 
stalked,  few  seeded  varieties. 
Flaxseed  (linseed)  oil  is  used  for 
paint,  and  the  remaining  cake  is  a 
choice  stock  food. 
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By  Thomas  R.  and  Newlm  R.  Smith 


Fiff  A This  Northern  Hemisphere  weather  map  shows  that  the  summer  weather  of  many  countries  is  made, 
like  our  own,  by  the  movement  of  “highs”  and  “lows.”  Find  the  low  in  the  Great  Lake  region  of  United  States. 
Find  the  path  it  has  traveled.  Do  the  same  for  the  lows  in  (a)  Labrador ; (b)  the  North  Sea ; (c)  Russia , (d)  Man- 
churia- (e)  India;  (f)  South  China  Sea.  Note  the  arrows  showing  wind  direction  near  each  one.  J The  stom 
that  went  from  the  Yangtze  to  Manchuria  gave  rain  at  Tientsin,  Peiping,  and  Mukden.  If  its  path  had  been  farther 
east  it  would  not  have  brought  rain  to  these  places.  So  few  of  these  summer  rain  makers  pass  near  Peipmg  that 
’ people  near  that  city  and  west  of  it  sometimes  have  crop  failure,  famine,  and  starvation. 


We  should  know.  1.  How  Ireland  and  Ru- 
mania compare  as  grain -producing  countries. 

2.  What  is  meant  by  glutted  markets  and  what 
the  United  States  Government  tried  to  do  about 
it  in  1933. 

3.  How  the  wheat-growing  region  of  Argentina 
is  like  that  of  Kansas? 

4.  How  Kansas  and  New  South  Wales  compare 
as  to  climate  and  methods  of  gro-wing  wheat. 

5.  When  they  plant  wheat  in  India;  harvest  it. 


6.  India  grows  more  wheat  than  Canada  yet 
she  exports  less.  Can  you  tell  why? 

7.  What  prospects  Churchill  has  as  a wheat 
exporter. 

8.  How  the  hst  of  grains  grown  in  Finland  and 
Hungary  tells  you  about  the  climate  of  these  two 
countries. 

9.  How  the  list  of  grains  raised  in  New  Zealand 
and  the  per  capita  production  tells  you  about  the 
character  of  New  Zealand  as  a country  for  growing 
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Fig.  A.  The  corn  cultivator  plows  up  some  weeds,  covers  up  others,  and  loosens  up  the  soil  ready  to  wash  away  at 
the  next  rain.  Should  a man  be  allowed  to  do  this  on  hilly  land  and  ruin  it  with  a few  crops  (Figure  73-A)? 
Was  this  picture  taken  on  a still  or  breezy  day? 


CHAPTER  VI 

CORN  AND  ITS  COUSINS, 
THE  MILLETS  AND  SORGHUMS 

UNIT  1— CORN  AND  ITS  CLIMATE 


Millions  of  Acres 


Fig.  B.  Leading  states  in  the  production  of  maize 
(com)  and  grain  sorghum. 


Understanding  Cyclones.  Make  a map 
of  the  United  States  with  chalk  on  a floor  or 
with  blue  pencil  on  a large  sheet  of  paper  laid 
on  the  floor.  Cut  some  arrows  from  paper. 
Place  the  arrows  on  the  map  in  such  a way  as 
to  show  cyclones  with  centers  at  western  Okla- 
homa; eastern  Arkansas;  Norfolk,  Virginia; 
Boston,  Massachusetts.  Tell  about  the  weather. 

An  American  grain.  The  Indians  gave 
presents  of  maize  to  the  first  European 
explorers  of  North  America.  The  explorers 
named  this  new  food  Indian  corn  (grain). 
Since  the  Indians  had  neither  wheat,  barley, 
oats,  rye,  nor  buckwheat,  it  was  fortunate 
that  they  had  corn.  Corn  yields  more  to 
the  acre  than  any  of  the  small  grains.  Like 


them,  it  is  good  food  for  men  and  many 
animals.  Doubtless  the  Indians  had  corn 
for  a long  time,  for  the  plant  has  been  so 
changed  from  its  wild  parent  that  we  are 
not  sure  what  plant  that  parent  was.  Some 
botanists  beheve  that  corn  is  a hybrid, 
coming  from  more  than  one  plant.  When 
America  was  discovered,  there  were  many 
varieties  of  corn  growing  on  the  patch  farms 
of  the  semi-nomadic  Indians.  Maize  was  a 
staple  of  Indian  diet  from  Massachusetts  to 
the  Gulf  of  Mexico,  from  Dakota  and  Ne- 
braska, to  Arizona. 

The  Indians  of  New  Mexico  and  Arizona, 
who  lived  in  stone  villages,  grew  corn  by 
irrigation.  Corn  was  then,  as  it  is  now,  a 
great  crop  and  the  chief  food  of  the  Indians 
in  Mexico,  the  uplands  of  Central  America, 
and  the  Andean  countries  of  South  America. 
These  countries  might  be  called  "Tor- 
tilla (Corn  Cake)  Land.’^ 

Corn  climate.  The  corn  plant  needs 
four  to  five  months  of  warm,  moist  weather. 
It  needs  warm  nights  as  well  as  warm  days. 
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Some  varieties  will  mature  in  ninety  days 
but  little  corn  is  grown  where  the  growing 
season  (Fig.  85-A)  is  less  than  140  days. 
Even  a touch  of  frost  kills  corn. 

Corn  is  being  grown  farther  and  farther 
north  because  it  can  be  cut  before  it  has  fully 
ripened,  chopped — ears,  stalks,  and  all — 
and  stored  in  silos.  Silage  is  good  food 
for  cattle  and  sheep.  It  will  keep  in  the 
silo  for  a year  or  more. 

In  the  Corn  Belt  of  the  United  States, 
July  is  the  vital  month  for  corn,  because  in 
that  month  the  plant  often  grows  in  height 
from  two  feet  to  six,  seven,  eight,  or  even 
ten  feet.  Then  it  blossoms,  throws  out  the 
husk,  and  starts  to  make  seed  (the  ear  of 
corn).  To  supply  food  for  this  great  burst 
of  growth,  the  plant  must  have  a soil  rich 
in  plant  food  and  plenty  of  moisture  to 
dissolve  that  food. 

The  long,  moist  summer  in  which  corn 
does  best  can  be  found  in  several  climatic 
regions  (Fig.  2-A);  in  the  equatorial 
forests,  the  better-watered  tropic  grass- 
lands, the  warm  tropic  uplands,  and  in  the 
three  areas  (numbered  11, 13,  and  14)  thatare 
found  on  the  eastern  sides  of  continents. 

The  corn  and  winter-wheat  belt  of  the 
United  States  is  the  best  of  aU  the  large 
corn  regions.  The  fertile  soil  and  a depend- 
able rainfall  are  most  important  in  pro- 
ducing a crop.  To  understand  what  corn 
requires,  we  need  to  know  something  about 
American  weather. 


Storms  and  rain.  Look  at  Figure 
22-A.  What  change  in  the  rainfall  in  the 
United  States  happens  near  the  100th 
meridian?  To  understand  this  difference 
in  the  rainfall,  we  need  to  know  about  the 
storms  which  bring  most  of  the  rainfall  in 
this  part  of  the  world. 

The  path  of  the  cyclonic  storms. 
Storms  travel.  Storms  operate  according 
to  rules.  Most  storms  that  start  in  the 
same  locahty  foUow  the  same  path.  A 
storm  may  start  anywhere  between  the 
Gulf  of  Mexico  and  Alberta  (Figs.  81-A 
and  83-B).  Many  storms  come  in  from 
the  Pacific  Ocean.  No  matter  where  they 
start,  storms  (or  rain  areas)  in  the  United 
States  usually  travel  from  the  west,  work 
toward  the  east,  and  pass  off  to  the  north- 
east. Therefore,  we  might  truly  say  that 
the  North  Central  States  send  weather  to 
the  Eastern  States. 

If  you  should  ride  above  one  of  these 
storm  areas  in  an  airplane,  you  would  see 
the  wind  blowing  the  tops  of  trees  in  the 
same  direction  that  the  arrows  point  (Fig. 
81-A).  What  direction  is  that?  The 
wind  blows  toward  a center.  Is  the  twist 
in  the  direction  taken  by  the  hands  of  a 
watch? 

In  Figure  81-A  the  center  of  the  storm  is 
near  Kansas  City.  The  wind,  blowing 
toward  it  from  the  south,  crosses  Louisiana 
and  Mississippi  and  brings  moist  air  from 
the  Gulf  of  Mexico.  The  wind  blowing 
toward  the  storm  center  from  the  southwest 
crosses  western  Texas  and  is,  therefore, 
warm  and  much  drier  than  the  wind  from 
the  Gulf.  The  wind  blowing  toward  the 
storm  center  from  the  northwest  comes  from 
Nebraska  and  Dakota.  It  is  a cool  and 
dry  wind. 

The  rainfall.  It  so  happens  that  the 
warm  air  blows  in  toward  the  center  of  this 
storm  and  then  goes  upward  (Fig.  26-C). 
In  rising,  the  air  becomes  cooler  (page  23). 
Since  cool  air  wiU  not  hold  So  much  moisture 
as  warm  air,  some  of  the  water  is  squeezed 
out  of  the  air  and  falls  as  rain.  Look  at  the 
northwest  and  southeast  parts  of  the  storm 


ec-7 


CORN  AND  ITS  CLIMATE 


81 


area  (Fig.  81-A).  What  are  the  wind 
directions  in  each?  Which  part  has  the 
more  water  for  making  rain?  Why?  Which 
is  warmer?  Why? 

The  cyclone.  These  storms  are  called 
cyclones  because  they  turn  hke  a wheel  or 
cycle.  They  seem  to  twist  roimd  and  roimd 
as  they  go  across  the  country.  These 
storms  are  not  the  same  as  tornadoes — 
those  terrible  httle  twisters  that  are  only  a 
few  hundred  yards  across  (page  86),  and 
which  many  people  call  cyclones.  A real 
cyclone  is  several  hundred  miles  across.  One 
or  two  are  crossing  the  United  States  all  the 
time.  They  bring  rain  to  the  Cotton  Belt, 
to  the  North  Central  States,  and  to  the 
Northeastern  States. 

The  movements  of  the  storm.  Fig- 
ure 81-B  shows  the  same  storm  the  next 
day.  See  how  its  center  has  moved.  It  is 
now  east  of  the  Mississippi  River. 

Look  at  a place  on  the  Mississippi  River 
that  had  a southeast  wind  the  first  day. 
What  wind  has  it  the  second  day?  Where 
does  this  wind  come  from?  Which  of  these 
two  days  is  cooler  at  this  place?  Eastern 
Kansas  and  Nebraska  have  rain  the  first 
day.  They  have  clear  weather  on  the 
second  day.  But  the  places  to  the  south 
and  east  of  the  storm  center  are  receiving 
winds  from  the  sea,  winds  that  are  laden 
with  moisture  for  making  rain. 

The  third  day  (Fig.  81-C)  the  storm  has 
passed  to  the  St.  Lawrence  Valley,  and  the 
rain-bearing  wind  blows  across  southern 
New  England  and  Nova  Scotia,  and  the 
dry,  clearing  wind  blows  across  the  Great 
Lakes  and  the  states  to  the  south. 

The  storm  crosses  the  ocean.  Figure 
81-D  shows  that  the  storm  has  gone  out 
over  the  sea  east  of  Newfoundland.  It 
blows  the  ocean  into  waves  that  rock  and 
roll  the  ships  at  sea. 

We  can  trace  the  path’  (Fig.  81-D)  that 
the  cyclone  has  followed  from  the  Pacific 
Ocean  across  the  valleys  of  the  Columbia, 
the  Mississippi,  and  the  St.  Lawrence  rivers, 
and  out  into  the  Atlantic  Ocean. 

These  storms  sometimes  cross  the  At- 


Fig.  A.  Cyclone  center,  cyclone  area,  and  cyclone  wind 
directions. 


Fig.  B.  The  same  cyclone  Fig.  C.  The  same  cyclone 

as  that  in  Figure  A one  as  that  in  Figure  B one 

day  later.  day  later. 


Fig.  D.  The  same  cyclone  three  days  later  and  the 
path  it  has  followed. 


lantic  and  pass  over  England  and  France, 
Germany  and  Russia,  and  on  into  Asia 
(Fig.  78-A).  Meanwhile,  another  storm 
and  yet  another  are  following. 

When  a cyclone  passes.  When  a cy- 
clone area  is  approaching  a certain  place 
east  of  the  Rocky  Mountains,  the  wind  at 
this  place  comes  from  the  southeast  and 
south,  and  the  weather  becomes  warmer. 
Then  the  cooler  air  from  the  northern  or 
cool  side  of  the  storm,  being  heavier  than 
warm  air,  pushes  under  the  warm  air  from 
the  warm  side  of  the  cyclone.  Then  the 
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Fig.  A.  At  the  extreme  left  is  a mer- 
curial barometer.  The  tube,  more 
than  30  inches  long,  is  filled  with  mer- 
cury. Put  your  thumb  over  the  open 
end  and  stick  the  open  end  into  mer- 
cury in  cup.  Remove  thumb.  Mer- 
cury starts  to  rim  out  of  the  tube.  It 
leaves  nothing  (vacuum)  in  the  tube. 
Air  presses  down  on  mercury  in  cup  and  pushes  mercury 
up  the  tube.  The  amount  of  air  pressure  varies,  there- 
fore the  height  in  the  tube  varies.  Light  air  pressure, 
therefore,  makes  a low  barometer;  heavy  air  pressure  a 
high  barometer.  A water  barometer  is  about  30  feet 
high.  At  sea  level  the  actual  air  pressure  is  on  the 
average  about  15  poimds  (14.718)  per  square  inch,  or 
30  inches  on  the  mercurial  barometer.  Actually,  it 
changes  almost  constantly  from  day  to  day. 


warm,  moist  air,  becoming  cool  as  it  rises, 
cannot  hold  so  much  moisture;  therefore, 
the  moisture  falls  as  rain  or  snow. 

When  the  cyclone  has  passed  a place,  the 
cold  air  comes  in  from  the  northwest  or 
west,  and  the  temperature  falls  still  more 
and  clearing  weather  soon  comes.  In  a few 
days  another  storm  (or  depression)  comes. 
Thus  every  few  days  in  summer  the  needed 
rain  comes  to  the  cornfields  of  the  North 
Central  States  and  the  cotton  fields  of  the 
South.  You  now  see  why  all  the  eastern 
part  of  North  America  gets  abundant  rains 
and  why  the  ocean  between  New  England 
and  old  England  is  often  stormy. 

The  prevailing  westerlies.  Why  do 
cyclones  travel  eastward?  Because  the 
United  States  is  in  the  cool  northern  zone 
where  the  prevaihng  wind  blows  from  the 
west  toward  the  east  (page  84).  Naturally 
the  cyclonic  storms,  which  are  just  big 
eddies,  twisting  slowly  as  they  go,  are  car- 


ried along  by  the  more  powerful  stream  of 
the  prevailing  wind,  much  as  a little 
whirling  eddy  is  carried  along  in  a flowing 
stream  of  water. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Testing  your  neighbor’s  vocabulary.  Be 
sure  that  you  know  the  meaning  of  all  the  words 
in  this  unit  so  that  you  will  not  answer  incorrectly. 
Select  ten  words  and  list  them  on  a paper,  leaving 
room  enough  to  write  the  definition  after  each. 
Exchange  papers.  Who  was  the  neighbor  that 
was  caught? 

Growing  corn.  1.  What  does  your  book  tell 
you  about  the  following  needs  of  corn?  Weather, 
. Rainfall,  . Soil,  . Show- 
ers,   . Nights,  . Growing  season. 


2.  Examine  Figure  85- A and  write  several 
sentences  telling  what  these  figures  teU  you  about 
the  corn  resources  of  the  United  States. 

Making  a wind  map.  1.  Begin  your  map  by 
marking  "H”  for  the  center  of  one  "high”;  "L” 
for  the  center  of  a "low,”  and  "H”  for  the  center 
of  another  "high.” 

2.  Draw  arrows  to  show  wind  direction. 

3.  Draw  a circle  around  the  storm  area. 

Extra  credit.  Find  out  how  the  Indians 

raised  and  used  corn.  Then  tell  the  class  about 
it.  Try  to  find  pictures  to  illustrate  your  report. 

Who  am  I?  1.  I am  the  best  of  aU  large  corn 
regions.  I am . 

2.  I am  a large  storm  area.  I am . 

3.  I am  the  most  important  month  for  corn. 

I am . 

4.  I am  the  meridian  that  marks  the  western 

limit  of  10-  to  20-inch  rainfall  in  the  United  States. 
I am . 

5.  I send  weather  to  the  Eastern  States.  I 

am . 

6.  I carry  cyclones  eastward.  I am . 
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Fig.  A.  The  same  cyclone  and  cold 
wave  one  day  later  than  is  shown  in 
Figure  82-B. 

UNIT  2— THE  BAROM- 
ETER AND  THE 
WEATHER  MAP 


Problem.  Place  a second 
set  of  arrows  of  different 
color  on  the  floor  map  of  the 
United  States  to  show  the 
wind  directions  in  a "high.” 


Fig.  B.  The  United  States  Weather  Bureau  makes  a map  every  day  showing 
the  weather  at  8 A.  M.,  Washington  time.  This  is  a winter-morning  weather 
map,  with  a big  cyclone  (low)  and  a big  cold  wave  (high)  on  their  way  across 
the  United  States.  The  shaded  area  shows  where  it  rained  the  day  before. 
The  temperature  (40°  at  Charleston)  is  shown  by  dotted  lines,  called  iso- 
therms. Solid  lines,  called  isobars,  show  the  air  pressure  (barometer  record). 
Arrows  show  wind  direction.  Is  it  blowing  out  of  the  low  and  into  the  high? 


Air  pressure  and  the  barometer.  We 
wonder  what  it  is  that  starts  the  cyclone. 
Let  us  try  an  experiment.  Light  a short 
piece  of  candle  and  set  it  up  in  a lamp 
chimney  or  even  in  a paper  tube.  The 
candle  heats  the  air.  When  air  is  heated, 
it  becomes  lighter.  The  cooler,  heavier  air 
around  the  lamp  chimney  pushes  against 
the  warmer,  lighter  air  and  forces  it  out  of 
the  top  of  the  chimney.  You  can  observe 
these  movements  of  the  air  by  holding  a 
smoking  piece  of  paper  near  the  bottom  of 
the  lamp  chimney. 

Sometimes  the  air  becomes  light  over  a 
part  of  the  earth’s  surface  just  as  the  air 
over  the  candle  becomes  hght.  The  weight 
of  the  air  is  measured  by  an  instrument 
called  a barometer  (Fig.  82-A). 

The  high  barometer  and  the  low 
barometer.  When  the  barometer  is  high, 
the  pressure  of  the  air  may  be  six  or  seven 
or  even  eight  ounces  to  the  square  inch 
more  than  the  average' pressure.  When  the 
barometer  is  low,  the  pressure  of  the  air 
may  be  that  much  less  than  the  average 
pressure  to  the  square  inch.  If  the  barom- 


eter in  one  region,  let  us  say  in  Kansas, 
becomes  low  while  the  barometer  on  all 
sides  is  high,  there  is  less  pressure  on  the 
surface  of  Kansas  than  there  is  on  the  sur- 
face in  Dakota  or  Louisiana. 

In  the  experiment  with  the  lamp  chim- 
ney, the  cool,  heavier  air  around  the  lamp 
chimney  rushed  in  to  take  the  place  of  the 
warmer,  hghter  an*.  That  also  happens  in 
the  cyclone  (Fig.  83-B).  The  heavy  air 
in  Dakota  and  Louisiana  flows  toward  the 
lighter  air  in  the  center  of  the  "low”  in 
Kansas,  and  the  heavy  air  pushes  under  the 
light  air,  just  as  it  does  in  the  lamp  chimney. 

Starting  the  cyclone.  A cyclonic 
storm  begins  at  an  area  where  the  air 
becomes  hghter  than  the  surrounding  air. 
The  heavier  air  rushes  in  from  aU  sides  and 
pushes  up  the  hghter  air,  as  the  air  did  in 
the  lamp-chimney  experiment.  The  air, 
flowing  toward  this  center,  twists  around, 
much  as  water  twists  when  it  runs  out 
through  the  hole  at  the  bottom  of  a 
basin  or  of  a bathtub  or  through  a round 
hole  in  the  bottom  of  a tomato  can. 

Look  at  Figure  82-B  and  you  wfll  see 
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Fig.  A.  A cyclonic  storm  crossing  the  North  Atlantic 
as  it  might  appear  to  an  observer  many,  many  miles 
above  the  surface.  The  storm  travels  from  west  to  east. 

that  in  many  different  places  located  in  this 
area  where  a cyclone  makes  the  wind  blow, 
wind  blows  from  many  different  directions. 
Can  you  also  see  that,  as  the  cyclone  comes 
to  a given  place  and  passes  by,  it  gives  to 
that  one  place  wind  from  many  directions? 

These  great  cyclones,  several  hundred 
miles  across,  with  winds  blowing  in  from  all 
directions,  are  carried  along  toward  the  east 
by  the  prevailing  westerly  wind.  How  long 
did  it  take  those  in  Figure  83-A  to  go 
1000  miles?  The  scientists  in  the  Weather 
Bureau  at  Washington  often  speak  of  a 
cyclone  as  a "low  area,”  or  "depression.” 

The  cold  wave.  The  cyclone,  with  its 
warm  weather  and  its  rain,  is  not  the  cause 
of  all  the  rough  weather  we  get.  The  cold 
spells,  or  cold  waves,  are  responsible  for 
part  of  it.  Cold  waves  are  caused  by  an 
area  of  heavy  air  or  high  barometer,  or 
"high  area”  or  "high,”  which  is,  as  you 
know,  the  opposite  of  the  cyclone,  or  "low.” 
Since  the  weight  of  air  in  a "high”  is 
greater  than  in  a “low,”  the  heavy  air  flows 


or  spreads  out  in  all  directions  from  the  high 
area  just  as  water  does  when  you  pour  it 
into  the  middle  of  a flat  dish.  As  this  air 
comes  down  from  above,  it  contains  but 
httle  water  and,  therefore,  it  brings  clear 
weather  as  well  as  cool  weather. 

Figure  82-B  is  the  same  as  Figure  81-B, 
except  that  we  see  the  area  having  the  high 
barometer,  or  covered  by  the  cold  wave, 
which  brings  clear  weather  to  follow  the 
period  of  low  barometer,  or  warm,  rainy 
weather.  On  this  map  the  cyclone  is  central 
in  Kentucky,  and  the  cold  wave  is  central 
in  Montana,  with  a northwest  wind  blowing 
from  the  cool  "high”  or  anti  cyclone  toward 
the  warm  "low,”  or  cyclone. 

Figure  83-A  is  the  same  as  Figure  81-C, 
with  the  cold-wave  area  added.  We  see 
that  the  cyclone  has  gone  on  to  the  St, 
Lawrence  Valley,  and  the  cold  wave  has 
reached  the  Cotton  Belt.  The  north  wind 
and  the  northwest  wind  are  now  blowing 
clear  and  cool  where  two  days  before  the 
weather  was  warm  and  rainy.  We  can 
truly  say  that  the  North  Central  States 
send  cold  weather  to  the  Southern  States  in 
return  for  the  warm  weather  that  was  sent 
north  a few  days  earher. 

The  weather  procession.  It  is  these 
two  barometric  disturbances,  the  "high” 
and  the  "low,”  that  give  us  our  weather — 
warm  with  rain  when  the  barometer  is  low, 
and  cool  and  clear  when  the  barometer  is 
high.  These  highs  and  lows  follow  each 
other  across  the  United  States  in  a proces- 
sion that  never  stops,  for  soon  after  a "low” 
passes,  or  dies  out,  a "high”  follows  it.  The 
"high”  in  its  turn  passes  off  to  sea,  or  dies 
out,  and  another  "low”  follows.  Thus,  on 
and  on,  on  and  on  they  go,  never  stopping 
for  hundreds  and  thousands  and  millions  of 
years. 

Look  carefully  at  the  figures  showing  the  cy- 
clone and  you  will  see  how  important  the 
Gulf  of  Mexico  is  to  the  United  States.  The 
rainfall  map  (Fig.  23-A)  shows  that  when 
the  cyclone  draws  south  winds  from  the 
land  area  of  Mexico,  the  wind  does  not  get 
much  moisture.  Therefore  western  Texas 


THE  BAROMETER  AND  THE  WEATHER  MAP 


85 


Fig.  A.  The  length  of  the  growing  season  in  the  United  States.  For  how  many  days  will  plants  grow  out  of  doors 
in  the  neighborhood  in  which  you  live?  Why  does  the  map  of  California  look  so  different  from  that  of  Florida? 


does  not  get  much  rain,  while  eastern  Texas 
does. 

The  thundershower.  In  winter  the  cy- 
clones usually  cause  rain  or  snow  to  fall 
over  a large  area  for  several  hours  or  even 
for  a day.  In  the  summer,  however,  a 
cyclone  often  gives  us  hot,  muggy  weather 
with  sunshine  most  of  the  day  but  with  a 
thundershower  in  the  afternoon.  In  sum- 
mer the  cyclones  advance  eastward  more 
slowly  than  in  winter,  because  the  westerly 
wind  is  weaker  in  summer.  The  air  near 
the  earth  becomes  very  warm,  because  the 
surface  of  the  earth  is  heated  by  the  sun. 
The  heated  air  expands  and  becomes  light, 
so  that  a few  cubic  miles  of  it  are  pushed  up 
in  a single  mass  by  the  heavier,  cooler  air. 
This  movement  of  the  air  resembles  that  of 
a piece  of  wood  that  floats  in  a tub  when 
water  is  poured  in. 

As  this  air  goes  up,  the  pressure  on  it 
grows  less,  with  the  result  that  the  air 
expands.  Expanding  cools  it  again.  To 
see  that  air  is  cooled  by  expanding,  let  a 


httle  compressed  air  out  of  an  automobile 
tire  or  bicycle  tire,  and  notice  how  cool  the 
escaping  air  feels.  Since  cool  air  wiU  hold 
less  moisture  than  warm  air,  big  white 
clouds  called  cumulus  clouds  form  in  the 
heated  air  that  rises  on  a summer  day,  just 
as  little  clouds  form  over  the  spout  of  the 
boiling  teakettle  (Fig.  24-B).  Sometimes 
the  water  falls  as  rain;  hence  the  thunder- 
shower. 

The  lightning  of  a thunderstorm  is  the 
electricity  jumping  between  clouds  or  be- 
tween the  clouds  and  the  earth.  You  can 
make  some  electric  sparks  by  rubbing  a 
rubber  comb  against  woolen  cloth  on  a cold 
day.  Sometimes  if  you  stroke  a cat’s  fur  in 
cold  weather,  you  wiU  see  sparks  of  elec- 
tricity and  hear  them  snap.  The  sparks 
that  you  see  are  really  very  small  flashes  of 
lightning. 

One  big  smnmer  cyclone  may  cause  fifty 
or  even  a hundred  thunderstorms  to  occur 
in  a single  afternoon.  The  storms  may  be 
scattered  over  three  or  four  states.  Each 
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Fig.  B.  A funnel-shaped  tornado  cloud.  The  rapidly 
whirling  air  often  causes  great  damage. 


may  be  only  two  or  three  miles  wide,  but 
the  storm  may  wet  a strip  many  miles  in 
length  because  the  wind  blows  it  forward. 
The  storm  pours  down  rain  as  it  goes.  Often 
one  farm  will  get  a soaking  rain,  while  a 
farm  a mile  away  will  get  only  a sprinkle, 
and  the  sun  may  be  shining  on  another  farm 
but  three  miles  distant. 

The  tornado.  The  tornado  is  a cyclone 
very  small  in  area  but  blowing  with  terrific 
force.  Sometimes  when  a thundercloud 
forms  in  the  level  country  of  the  central 
part  of  the  United  States,  it  rises  very 
quickly.  The  air  rushing  in  to  take  its 
place  is  set  whirhng  in  a small  area,  as  the 
water  whirls  when  it  goes  out  through  the 
hole  in  the  bottom  of  a basin.  These  small 
whirling  storms  are  called  tornadoes.  They 
are  the  most  terrible  of  all  storms.  Nothing 
can  stop  them.  Sometimes  they  blow  down 
farmhouses  and  barns,  knock  down  rows  of 
houses  in  cities,  uproot  big  trees,  and  carry 
men,  horses,  and  logs  through  the  air  for 
many  yards.  Fortunately  these  tornadoes 
are  rarely  more  than  a quarter  of  a mile 
wide,  usually  less,  and  extend  only  a mile  or 
a very  few  miles.  It  is  fortunate  that  tor- 
nadoes seldom  occur.  Of  1000  thunder- 
storms, probably  999  bring  merely  rain  and 
cooler  weather  without  a tornado. 


The  thundershower  and  summer 
rain.  The  thundershowers  that  occmr  in 
areas  of  low  barometer  provide  most  of  the 
summer  rain  in  all  of  the  states  east  of  the 
Mississippi  River.  Thundershowers  are 
very  good  for  crops  because  they  give  fre- 
quent moisture.  A thundershower  is  soon 
over;  so  the  clouds  do  not  long  keep  away 
the  sunshine  which  is  so  necessary  for  plant 
growth. 

These  summer  'lows”  with  their  showers, 
followed  by  the  "highs”  with  their  breezes 
and  sunshine,  help  to  make  the  corn  and 
winter-wheat  belt  of  the  United  States  the 
leading  corn-producing  region  of  the  world. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Use  the  following.  Use  the  follovdng  words 
or  phrases  in  sentences  to  tell  something  about  this 
unit:  Weather  procession,  thunderstorm,  tornado, 
pressure,  square  inch,  square  foot,  scientist, 
disturbances,  and  muggy. 

Understanding  air  currents. 


1.  These  figures  represent  air  currents  moving 
from  high  areas  to  low  areas.  If  ”H”  represents 
a high  pressure  area  and  "L”  represents  a low 
pressure  area,  how  would  you  substitute  these 
letters  for  the  question  marks? 

2.  Suppose  the  difference  in  air  pressure  at  two 
different  places  is  8 ounces  a square  inch.  How 
much  is  that  a square  foot,  a square  yard,  an  acre 
(43,560  square  feet),  a square  mile  (640  acres)? 

3.  See  if  you  can  make  a low  area  by  drawing 
circles  showing  barometric  pressme  and  putting 
on  them  the  right  figures  for  pressure  and  the 
arrows  to  show  wind  direction. 

4.  Draw  a big  July  low  area  with  its  center  in 
western  Nebraska.  Will  it  help  the  Corn  Belt? 
Why? 

Stages  of  a thundershower.  Explain. 


? ? ? 
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Fig.  A.  A world  map  showing  acreage  planted  to  com.  Each  dot  on  this  map  represents  100,000  acres. 


Fig.  B.  The  graph  at  the  left 
shows  the  leading  corn-export- 
ing countries:  Argentina,  Ru- 

mania, Union  of  South  Africa, 
U.  S.  S.  R.,  Netherlands  East 
Indies,  Bulgaria,  Indo-China, 
and  the  United  States. 

Fig.  C.  The  graph  at  the  right 
shows  the  leading  corn-import- 
ing countries : United  Kingdom, 
Netherlands,  France,  Denmark, 
Belgium,  Italy,  Germany,  Irish 
Free  State,  and  Czechoslovakia. 

UNIT3-THE  CORN  BELT 
OF  THE  UNITED  STATES 
AND  SIMILAR  BELTS  IN 
OTHER  COUNTRIES 


Another  World  Region.  On  sketch  or 
outline  map  of  the  world,  color  areas  having 
climate  similar  to  that  of  the  United  States 
Corn  Belt. 


The  Corn  Belt.  In  what  states  is  corn 
grown  (Fig.  81-A)?  The  yields  to  the 
acre  in  New  England  are  better  than  in  the 
Central  States,  but  so  much  of  New  England 
is  hilly  and  rocky  that  the  cornfields  are 
small.  Excellent  crops  of  corn  are  grown, 
too,  on  the  roUing  and  hilly  lands  of  New 
York  and  Pennsylvania  and  throughout  the 
Appalachian  region.  However,  the  area 
from  central  Ohio  to  and  including  part  of 
South  Dakota,  Nebraska,  and  Kansas  has 
such  a vast  expanse  of  rich,  relatively  level 
land,  where  great  quantities  of  corn  are 
grown,  that  the  region  is  called  the  Corn  Belt. 


Corn  and  meat.  When  you  are  eating 
beef,  ham,  bacon,  lamb,  chicken,  duck,  tur- 
key, butter,  cream,  or  are  drinking  milk,  you 
are  almost  certainly  getting,  indirectly,  corn 
in  some  of  its  many  forms.  Most  of  the 
corn  grown  in  the  United  States  is  fed  to 
the  animals  (page  114)  on  the  farm  or  in  the 
neighborhood  where  it  is  grown.  A very 
small  percentage  goes  to  city  markets,  and 
stiU  less  is  exported,  although  the  grain  is 
very  popular  as  food  for  animals  in  western 
Europe. 

Grain  sorghums.  The  uncertain  ram- 
faU  of  the  southwestern  edge  of  the  Corn 
Belt,  namely  in  Oklahoma  and  Kansas,  has 
caused  the  farmers  there  to  turn  to  new 
crops — grain  sorghums,  cousins  of  the  corn 
(Fig.  90- A),  that  have  been  imported  from 
dry  countries  in  Africa  and  North  China. 
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Fig.  A.  “Corn  goes  to  market  on  the,  hoof.”  How  do 
these  pictures  illustrate  this  statement? 


These  plants,  often  called  Kafir  corn  or 
milo  can  stand  more  drought  than  corn  can 
stand.  They  have  become  very  important 
in  southwestern  Kansas,  western  Oklahoma, , 
northwestern  Texas,  and  in  a part  of  New 
Mexico.  Grain  sorghums  are  much  hke 
corn  as  a crop  to  grow  and  also  as  food  for 
beast  or  man. 

The  corn  belt  of  Europe.  The  com 
region  of  Europe  is  much  smaller  than  that 
of  North  America.  It  may  be  compared  to 
the  western  portion  of  our  Corn  Belt.  The 
cyclones,  crossing  Great  Britain,  blow  sea 
air,  too  cool  for  corn,  far  into  northwestern 
Europe  in  the  latitude  of  France  and  Ger- 
many. Only  a httle  corn  is  grown  in  France. 


But  corn  is  an  important  crop  in  the 
Danube  VaUey,  the  Balkan  Mountain 
region  (what  countries?)  and  in  a Httle  of 
South  Russia.  In  the  European  corn  belt 
the  farmers  divide  their  grain  lands  be- 
tween wheat  and  corn  very  much  as  do 
the  farmers  in  the  North  American  Corn 
Belt. 

Corn  in  North  China.  Is  there  a 
region  in  North  China  which  has  the  type 
of  climate  suited  to  corn  and  winter  wheat? 
To  the  farmer  in  this  part  of  the  world, 
corn  is  a foreign  crop.  It  was  introduced 
to  his  land  from  America,  just  as  some  of 
the  grains  from  China  and  South  Africa 
were  introduced  into  the  United  States. 
Some  corn  is  now  grown  in  most  parts  of 
the  corn  and  winter-wheat  climate  section 
of  North  China.  But  the  old  stand-bys  of 
grain  sorghums  are  more  important,  be- 
cause in  this  region,  Hke  western  Kansas, 
the  rainfaU  is  uncertain.  The  people 
have  therefore  grown  grain  sorghums 
for  many  centuries. 

Corn  in  the  Southern  Hemisphere. 
How  many  places  in  the  Southern  Hemi- 
sphere have  the  corn  and  winter- wheat  type 
of  climate  (Figs.  2-A  and  67-A)?  Does 
the  map  explain  why  the  Argentina  crop  is 
not  usuaUy  so  great  as  that  of  lUinois? 
The  Argentine  yield  is  uncertain  because  of 
droughts,  floods,  and  locusts,  but  the 
black  soil  is  of  the  best,  and  the  level 
lands  are  splendid  for  the  plow. 

It  suits  the  Argentine  tenant  farmer  to 
seU  his  crop  quickly  for  cash,  so  Argentina 
exports  more  corn  than  aU  the  other  coun- 
tries of  the  world. 

South  Africa  is  one  of  the  places  where 
the  natives  grew  sorghum  grains  as  corn  is 
grown,  ate  it,  and  fed  it  to  Hve  stock,  long 
before  they  ever  heard  of  a white  man.  The 
native  stiU  grows  some  sorghum  grains,  but 
the  white  man  has  introduced  Indian  corn. 
The  climate  of  some  sections  suits  the 
American  grain  weU,  and  corn  has  become 
the  chief  crop  for  many  farmers  and  the 
chief  food  of  some  of  the  natives.  The  area 
with  sufficient  rainfaU  for  corn  is  not  large, 
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Fig.  A.  Three-year  crop  rotation  on  a farm  in  the  Corn 
Belt.  How  did  the  farmer  rotate  his  crops  in  each  field 
from  year  to  year? 


and  the  total  production  is  about  the  same 
as  that  of  the  state  of  Tennessee. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

The  corn’s  relations.  1.  What  relatives  has 
corn? 

2.  What  different  appearance  and  character- 
istics do  these  cousins  possess? 

3.  How  does  their  home  differ  from  that  of  corn? 

4.  Name  the  sections  in  which  these  relatives 
are  grown  in  our  country;  in  other  countries. 

5.  Locate  these  areas  on  a rainfall  map.  What 
conclusions  do  you  draw? 

6.  Tell  what  the  French  farmer  in  Figure 
90-A  is  doing. 

What’s,  why’s,  and  where’s.  1.  What  be- 
comes of  most  of  the  corn?  Find  a picture  that 
helps  you  to  know. 

2.  What  factors  hinder  corn  growing  in  Argen- 
tina? 

3.  Why  does  the  southwestern  edge  of  the  Corn 
Belt  produce  grain  sorghums? 

4.  Why  is  the  European  corn  belt  smaller  than 
ours? 

5.  Where  is  the  most  important  corn-producing 
area  of  Europe? 

6.  Where  have  they  grown  sorghums  for  a long 
time? 

7.  Compare  the  location  of  the  Chinese  corn 
belt  with  the  American  Corn  Belt. 

Why  are  they?  The 
accompanying  circle  shows 
the  amount  of  corn  raised 
in  the  leading  countries 
that  grow  this  grain.  Can 
you  name  the  countries? 

See  Table,  Grain  and 
Potato  Production,  page 
356. 


UNIT  4— CORN  IN  THE  UNITED 
STATES  COTTON  BELT  AND  PARTS 
OF  THE  WORLD  WITH  SIMILAR 
TYPE  OF  CLIMATE 


An  Interesting  Dialogue.  Make  up  a 
suitable  dialogue  between  corn  growers  from 
four  different  countries. 


Cotton  Belt  of  the  United  States. 
How  many  of  our  Southern  States  grow 
corn  (Fig.  87- A)?  These  states  have  long 
grown  cotton,  fruits,  and  vegetables  for 
their  chief  money  crops,  with  corn  second 
in  importance.  Here  the  soils  are  less  fertile 
than  in  the  Corn  Belt.  The  heavy  rains  of 
winter  and  smnmer  have  leached  them.  But 
with  the  aid  of  legumes  and  fertihzers,  the 
skilful  farmer  can  grow  large  yields  in  these 
Southern  States. 

China.  Corn  grows  in  the  part  of 
China  having  this  type  of  climate,  but  it  is 
not  important  there  because  the  people  de- 
pend upon  rice  and  sweet  potatoes  (page  125). 

Corn  in  the  Southern  Hemisphere. 
What  parts  of  the  Southern  Hemisphere 
have  land  with  types  of  climate  hke  those 
found  in  the  United  States  south  of  the  corn 
and  winter-wheat  belt? 

Small  quantities  of  corn  are  grown  in 
these  climatic  areas  in  Austraha  and  South 
Africa,  but  corn  is  a much  more  important 
crop  in  southern  Brazil.  There  we  find  a 
type  of  climate  we  have  not  before  met  in 
this  book — that  of  tropic  upland  coffee 
country  (page  90).  In  our  Southern 
States  corn  is  second  in  importance  to  cot- 
ton; in  the  Brazihan  coffee  region  corn  is 
second  to  coffee,  and  all  that  is  produced  is 
used  at  home.  Compare  the  Brazilian  corn 
crop  with  that  of  some  American  states  in 
the  American  Cotton  Belt  (see  Yearbook^ 
U.  S.  D.  A.). 

THINGS  TO  DO  AND  THINK  ABOUT 

How  many  areas?  1.  Name  the  areas  similar 
to  the  United  States  Cotton  Belt  which  are  men- 
tioned in  this  chapter. 

2.  Locate  each  of  these  areas  on  a map  of  the 
world. 
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Fig.  A.  A French  farmer  threshing  sorghum  (broom 
com)  by  hand. 

UNIT  5— CORN  IN  LANDS  WITH  MED- 
ITERRANEAN  TYPE  OF  CLIMATE 

Problem.  Make  a profile  or  cross  section 
(Fig.  30- C)  showing  several  miles  of  country 
with  Mediterranean  climate  where  corn  might 
be  grown.  Explain. 

Does  the  Mediterranean  type  of  cli- 
mate suit  corn  ? Corn  is  good  food.  Corn 
bread  when  hot  is  delicious,  but  as  it  is  not 
generally  liked  when  cold,  it  is  not  baked 
in  bakeries  but  in  homes.  For  these 

reasons  corn  is  declining  in  use  as  a bread- 
stuff in  the  United  States.  Being  the 

cheapest  of  grains,  corn  is  an  important 
food  where  it  is  necessary  for  the  people  to 
live  most  cheaply.  Since  most  peoples  of 
the  Mediterranean  countries  are  poor,  corn 
is  an  important  food  for  them. 

Some  corn  is  grown  without  irrigation  in 
the  northwestern  part  of  Spain,  and  in  the 
Po  Valley  of  northern  Italy.  It  is  grown 
with  irrigation  in  many  small  patches  of 
land  in  every  Mediterranean  country,  but 
corn  is  also  imported  by  these  countries. 
THINGS  TO  DO  AND  THINK  ABOUT 
Compare.  Compare  conditions  suited  to  corn 
growing  with  the  factors  that  make  a Mediter- 
ranean climate. 

Why  is  1.  Corn  bread  not  baked  in  bakeries? 

2.  Corn  a food  that  helps  people  live  cheaply? 

3.  Corn  grown  in  Italy  and  Spain? 


UNIT  6— CORN  IN  TROPIC  LANDS 


Some  Geographic  Ideas.  Make  a map  of  a 
new  land  in  the  Pacific  Ocean  where  the 
climate  would  be  dry;  where  a river  would 
carry  much  water  into  a desert;  where  corn 
would  not  do  well  but  sorghums  would. 

Corn  and  the  Indians.  For  the  Indian 
populations  of  America,  from  New  Mexico 
to  southern  Bohvia,  corn  is  important  as  a 
food  and  as  a crop,  but  not  as  an  export. 
The  big  cornfield  is  unknown,  but  this 
important  crop  is  grown  in  countless  little 
patches  of  land,  in  lowland  (Fig.  91-A), 
mountain  valley,  and  warm  upland. 

Brazil  and  Ethiopia.  The  Brazilian 
upland  is  the  only  place  in  tropic  America 
where  corn  is  grown  in  the  United  States 
way,  in  long,  straight  rows.  Unfortunately, 
the  soil  washes  away  badly  there  as  it  does 
in  our  own  country.  The  Plateau  of 
Ethiopia  (Abyssinia)  has  climate  much  like 
that  of  southeastern  Brazil  and  both  corn 
and  grain  sorghums  are  grown  there  as  a 
crop  for  home  use  by  patch  farmers. 

The  equatorial-forest  garden.  Recent 
travelers  in  the  Congo  forest  found  that  the 
patch  farmers  were  growing  a good  variety 
of  American  white  corn  in  their  forest  clear- 
ings. Corn  was  introduced  by  missionaries 
and  spread  from  village  to  village,  from 
tribe  to  tribe. 

Corn  in  tropic  grasslands.  The  savan- 
nas and  better  grasslands  of  Africa  are  one 
of  the  old  homes  of  the  millets  and  grain 
sorghums.  Just  as  the  natives  of  America 
have  grown  corn  since  unknown  antiquity, 
and  peoples  of  the  Mediterranean  have 
grown  wheat  from  unknown  antiquity,  so 
have  little  patches  of  millet  and  sorghum 
been  grown  by  the  natives  of  the  grasslands, 
both  north  and  south  of  the  African  forests. 
These  grains  are  their  chief  food  and,  when 
the  uncertain  rains  fail,  sometimes  the 
people  starve.  Good  crops  of  grain  are 
carefully  stored.  There  is  no  export  of 
grain  from  this  region,  and  there  probably 
never  will  be.  The  natives  used  to  move 
their  grain  patches  frequently  and  let  the 
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Fig.  A.  A cornfield  in  Honduras.  The  seed  was  planted  in  holes  made  with  a sharp  stick  in  the  soft  earth  of  a 
new  clearing.  In  a few  years  this  field  will  be  tropical  jungle  again. 


grass  grow.  Now  in  many  places  the  white 
man  has  taken  so  much  of  their  land  that 
they  can  no  longer  move  to  better  land. 
Their  fields  are  washing  away  at  a terrible 
rate,  and  population  is  dechning  in  these 
places. 

Corn  in  India.  India  has  a belt  of 
savanna  climate  running  north  and  south 
through  the  middle  of  the  peninsula  between 
the  Thar  Desert  and  the  poor  grasslands  in 
the  west  and  the  eastern  lands  of  heavier 
rain  (Fig.  23-A).  Here  the  Indian  farmer 
with  his  slow  ox  and  avrkward  plow  has 
crept  back  and  forth  across  his  fields  for 
several  thousand  years,  growing  millet  and 
sorghum.  Lately  he  has  begun  to  grow 
Indian  corn.  But  it  is  not  nearly  so 
important  a crop  as  the  crops  of  his  fore- 
fathers. 

The  great  oases.  Durra,  a kind  of 
grain  sorghum,  has  been  one  of  the  chief 
foods  of  Egypt  since  the  Pharaohs  built  the 
Pyramids.  The  desert  heat  does  not  injure 
its  blossoms  as  it  does  those  of  corn.  Since 
we  began  to  irrigate  the  Imperial  Valley, 
the  hot,  dry  valley  near  the  mouth  of  the 
Colorado  River,  durra  and  other  grain 
sorghums  have  become  acchmated  there 
where  heat  injures  maize.  The  irrigated 


lands  of  the  lower  Indus  provide  another  hot 
oasis  where  grain  sorghums  are  grown. 

THINGS  TO  DO  AND  THINK  ABOUT 

What  does  it  tell?  1.  What  does  this  unit 
tell  is  grown:  In  India?  in  the  Great  Oases?  from 
Mexico  to  Bolivia?  in  equatorial  Africa?  in 
the  tropic  grasslands? 

2.  Why  is  each  grown  in  a certain  area? 

CHAPTER  SUMMARY 

A map.  Draw  or  trace  a map  of  the  world  and 
mark  on  it  all  the  climatic  regions  in  which  corn 
grows. 

A farmer’s  meeting.  Choose  five  members  of 
your  class.  Let  each  one  represent  one  of  the 
following  places:  the  Corn  Belt  of  the  United 

States,  Rumania,  Ireland,  Germany,  and  New 
England.  Each  one  should  prepare  a class  report 
telling  why  corn  is  grown  or  not  grown  in  his 
country. 

Graphs  you  can  make.  1.  A graph  showing 
the  production  of  corn  in  the  states  shown  in 
Table  14,  page  357.  Make  a graph  for  the  year 
1931  and  one  for  1920.  How  do  the  two  compare? 
Can  you  explain  why  there  is  such  a variation  in 
the  production  of  corn  in  Kansas? 

2.  A graph  showing  the  important  things  about 
corn  production  from  the  facts  in  Table  8,  page 
356.  Make  one  for  the  leading  grains  grown  in  the 
United  States,  Canada,  Italy,  Rumania,  Argentina. 

For  outside  investigation.  Try  to  find  how 
many  products  are  made  from  corn. 

If  you  like  to  read.  Read  The  Story  of  Corn 
by  Eugene  Clyde  Brooks. 
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Fig.  A.  Plowing  rice  land  with  a water  buffalo  in  the  Philippines.  Is  such  land  good  for  a variety  of  crops? 


CHAPTER  VII 

RICE  AND  THE  BEAN  FAMILY 

UNIT  1— RICE  IN  ASIA 


A Map  and  Profile.  Show  on  a map  a level 
valley,  a mountain  side,  and  a mountain  stream. 
Put  rice  paddies  in  proper  places  on  the  map. 
Make  a profile  of  this. 


The  Chinese  farm.  Wang,  a Chinese 
farmer,  his  wife,  daughter,  and  two  sons 
were  planting  rice.  Standing  more  than 
ankle  deep  in  the  shallow  water  and  mud  of 
their  rice  field,  they  backed  step  by  step 
across  the  field  as  they  bent  down  to  stick 
the  roots  of  tiny  rice  plants  into  the  mud. 
The  plants  had  been  grown  close  together 
in  a seed  box.  When  the  workers  had 
finished  planting  the  field,  straight  rows  of 
young  plants  stuck  up  out  of  the  water 
(Fig.  93-A).  Wang’s  ancestors  had  Hved 
on  this  farm  in  the  Yangtze  Valley  for  sixty 
generations.  All  had  grown  rice  in  pre- 
cisely the  same  way. 

The  Chinese  say  that  forty-seven  hun- 
dred years  ago  their  emperor,  Shennung, 
made  laws  about  planting  rice.  Each  year 
with  his  own  hands  the  emperor  planted  a 
httle  rice  at  the  beginning  of  the  planting 
season.  This  he  did  before  a large  audience 
and  with  much  ceremony,  to  do  honor  to 


the  most  important  food  plant  of  the 
people,  and  to  encourage  agriculture. 

Rice  is  supposed  to  be  a native  of  the 
wetter  parts  of  India.  Its  culture  began  so 
long  ago  that  the  plant  now  has  several 
thousand  varieties. 

Rice  climate  and  the  paddy  field. 
Rice  needs  a long,  hot,  damp  growing  season. 

Since  it  is  a swamp  plant,  the  people  of 
Asia  long  ago  learned  that  it  thrived  best  if 
grown  in  water. 

The  paddy  type  of  rice  culture  has  spread 
to  all  the  parts  of  Asia  that  have  a heavy 
summer  rain  (Figs.  23-A  and  78- A).  Rice 
is  the  only  grain  that  does  well  in  lands 
having  frequent  heavy  rains. 

A bowl  of  rice — a meal.  Rice  is  the 
king  of  irrigated  crops.  For  many  hun- 
dreds of  years  the  people  of  southeastern 
Asia  have  worked  with  shovel  and  hoes, 
with  wheelbarrows  and  plows,  to  make  the 
farms  into  httle  level  fields,  caUed  paddies, 
with  a low  bank  of  earth  around  each  paddy. 
The  earth  holds  the  water  in  the  rice  field 
untn  just  before  harvest  when  the  bank  is 
opened  and  the  water  is  aUowed  to  drain  off. 
In  the  summer  tens  of  thousands  of  square 
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Fig.  A.  Planting  rice  plants  in  Japan.  See  the  mounds  of  earth  on  which  two  of  the  men  are  standing.  How 

do  these  moimds  help  the  yoxmg  rice  plants? 


miles  of  land  on  the  plain  of  the  Yangtze 
VaUey  in  China  become  a vast  shallow  lake 
divided  by  low  banks  of  earth  (Fig.  93-A). 
Here  tens  of  millions  of  men,  women,  and 
children  labor  in  the  rice  fields  through 
many  long,  hot,  humid  days.  Rice  is  grown 
in  summer  on  land  which  is  often  planted  to 
wheat  or  barley  in  winter. 

The  Chinese  make  httle  paddies  in  the 
valleys  or  on  terraces  on  the  lower  slopes  in 
the  hilly  country  south  of  the  Yangtze 
wherever  they  find  a bit  of  suitable  land. 

Little  rice  is  grown  north  of  the  Hwang 
Ho  because  the  water  supply  is  scanty  and 
the  soil  is  porous. 

Long  ago  paddy  rice  culture  spread  to 
Chosen  and  Japan.  Here  many  a hillside 
is  terraced  for  paddies.  Rice  is  the  chief 
crop  on  millions  of  farms,  and  it  is  the  chief 
food  of  the  people.  A bowl  of  rice  often 
makes  a meal. 

Rice  cannot  be  made  into  fight  bread. 
But  when  boiled,  it  is  used  in  southeastern 
Asia  as  bread  and  potatoes  are  used  in  the 
United  States. 

Intensive  agriculture.  I have  visited 
rice  farmers  in  Japan  who  kept  fish  in 
small  ponds  and  put  them  in  the  rice  pad- 
dies to  fatten.  The  Japanese  farmer  uses 
rice  straw  for  rope  to  make  roofs  and  even 
weaves  it  into  matting  to  make  sacks  to 
hold  grain. 


Rice  in  India.  In  those  parts  of  India 
where  water  can  be  had  for  flooding  paddies, 
rice  is  as  important  as  in  China,  and  is 
grown  in  the  same  way.  The  great  volume 
of  water  from  summer  floods  is  made  to 
flow  out  through  canals  on  to  the  alluvial 
plains  of  the  Ganges  and  other  rivers 
flowing  into  the  Bay  of  Bengal.  Many 
reservoirs  in  the  eastern  part  of  the  Indian 
peninsula  hold  water  for  a time  so  that  it 
may  flow  evenly  through  little  canals  to  the 
rice  fields. 

Rice  exporters.  There  are  so  many 
people  in  China,  Japan,  Java,  India,  and 
Ceylon  that  they  eat  more  rice  than  they 
raise.  Hence  they  import  some  rice  from 
other  countries. 

The  part  of  India  known  as  Burma,  and 
the  countries  between  China  and  India — 
Siam  and  Indo-China — are  not  densely  pop- 
ulated. Each  has  large  river  valleys  flooded 
by  the  same  monsoons  that  flood  the  rivers 
of  China  and  India.  What  are  the  names 
of  these  rivers?  What  are  some  of  the 
cities  at  their  mouths?  In  siunmer  the 
valleys  are  green  with  millions  of  acres  of 
rice  fields.  In  autumn  and  winter  river 
boats  carry  rice  downstream  to  the  rice 
mills  at  the  ports.  There  tramp  steamers 
are  loaded  with  rice  which  they  take  to  the 
rice-importing  countries  of  Asia  and  Europe, 
in  much  the  same  way  that  steamers  carry 
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Fig.  A.  One  of  the  many  laborious  ways  by  which  the 
Japanese  and  other  Orientals  lift  water  into  their  rice 
fields. 


Fig.  B.  Japanese  woman  threshing  rice  by  the  ancient 
comb  method. 


wheat  from  Rumania,  Argentina,  and  Can- 
ada to  populous  western  Europe. 

Rice  in  the  wet  islands.  The  islands 
off  southeastern  Asia  also  have  a heavy 
rainfall.  Here,  too,  rice  is  important  as 
food.  On  the  island  of  Luzon,  in  the  Phil- 
ippines, a mountain  people  called  Igorots 
have  for  many  centuries  been  building 
and  cultivating  some  of  the  most  remarkable 
rice  paddies  in  the  world.  Like  steps,  the 
paddies  ascend  a great  mountain  side.  They 


are  tended  as  carefully  as  flowers  are  tended 
in  an  American  greenhouse. 

Paddy-grown  rice  is  the  great  staple  food 
of  Java  and  of  the  little  island  of  Bali  to 
the  east.  The  natives  of  Bali,  who  are  part 
Hindu,  are  experts  in  their  native  agricul- 
ture. There  is  much  more  rain  upon  the 
mountains  at  5000  to  8000  feet  in  elevation 
than  in  the  lowlands  where  rice  can  be 
grown.  Therefore,  the  Balinese  lead  the 
rain  of  the  mountains  to  places  where  the 
land  and  temperature  are  suitable  for  grow- 
ing their  beloved  rice.  Sometimes  it  goes 
through  tunnels  a mile  in  length. 

Rice  in  southwestern  Asia.  One  of 
the  greatest  luxuries  for  the  Arab  of  the 
desert  is  a big  dish  of  boiled  rice  to  eat  with 
his  mutton.  There  are  records  that  rice 
was  grown  in  Iraq  400  years  before  Christ. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Draw  a map.  Choose  the  best  artist  in  your 
class.  Have  him  draw  a map  of  Asia  and  the  East 
Indies  on  the  blackboard.  On  it  show  the  fol- 
lowing: Yangtze  River,  Ganges  River,  China, 

Japan,  Ceylon,  Java,  Siam,  French  Indo-China, 
Burma,  and  Luzon. 

A trip  to  China.  Pretend  that  you  are  riding 
in  an  airplane  over  the  Yangtze  Valley.  While 
you  are  riding,  write  a letter  to  someone  you  know 
telling  about  the  rice  fields  you  see  below  you. 
Be  sure  to  mention:  the  native  home  of  the  rice 
plant;  why  rice  is  called  an  irrigated  crop;  what 
becomes  of  the  rice;  why  little  machinery  is  used; 
paddies;  monsoon  climate;  irrigation;  and  wet- 
rice  land. 

Give  importers  and  exporters  of  rice. 


Importers 

Exporters 

a 

1 

h 

2 

c 

3 

d 

Copy  and  enlarge  these  figures.  After  the 
letters  write  the  leading  rice  importers.  After  the 
numbers  write  the  leading  rice  exporters.  Give 
reasons  why  they  are  importers  or  exporters. 
Compare  the  yield  per  acre  in  importing  and  ex- 
porting countries.  How  does  it  compare  with 
wheat  in  this  respect? 
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UNIT  2— RICE  IN  OTHER 
COUNTRIES 


Problem.  Find  out  whether  the  term  "a 
revolution  in  rice  growing”  fits  this  unit. 
Find  pictures  to  illustrate  what  you  say. 

Upland  rice.  Rice  does  not  always  have 
to  be  grown  in  a paddy  with  its  feet  in  the 
water,  although  it  yields  better  there. 
Where  rain  is  frequent,  the  unirrigated  up- 
land varieties  of  rice  produce  fairly  well 
when  grown  as  other  small  grains  are  grown. 
A httle  upland  rice  is  grown  in  the  rice- 
growing regions  of  Asia  and  in  other  tropic 
countries.  The  Congo  natives  grow  it.  I 
have  seen  rice  growing  high  up  on  the  hills 
of  the  Dominican  Repubhc.  It  is  common 
on  the  patch  farms  of  other  parts  of  the 
West  Indies  and  in  Central  America. 

Rice  in  Europe.  The  Arabs  carried  rice 
to  Spain  more  than  a thousand  years  ago. 
Small  quantities  are  grown  by  irrigation  in 
every  Mediterranean  country,  the  most 
important  region  being  the  Po  Valley.  In 
this  valley  is  the  largest  area  of  level  land 
in  aU  the  Mediterranean  countries,  and  also 
the  most  abundant  water  supply,  sent  down 
from  the  Alps  by  the  melting  snows.  A 
common  Po  Valley  crop  rotation  is  rice, 
wheat  or  oats,  clover. 

Rice  in  many  tropic  countries.  A 
httle  rice  is  grown  in  many  tropic  countries, 
but  Brazil  is  the  largest  grower  outside  of 
Asia.  Brazil  even  exports  a httle  rice. 

Rice  in  the  United  States.  As  early 
as  1691  South  Carohna  had  an  important 
rice  industry.  The  Negro  slaves  grew  it  in 
the  same  way  that  it  was  grown  in  China. 
This  industry  lasted  for  more  than  200 
years,  but  it  has  now  almost  disappeared, 
because  of  the  competition  of  machine- 
grown  rice. 

Machine-grown  rice.  Rice,  hke  wheat, 
is,  after  ah,  another  member  of  the  grass 
family.  It  is  a smaU  grain  which  can  be 
planted,  harvested,  and  threshed  by  the 
same  machinery  that  is  used  for  the  wheat 
crop.  Instead  of  making  paddies  with 
shovels,  wheelbarrows,  and  backache,  the 


Fig.  A.  Javanese  woman  weeding  a field  of  half- 
grown  rice.  She  pushes  the  weeds  into  the  mud  for 


fertilizer. 

people  on  the  nearly  level  plains  of  Louisi- 
ana, East  Texas,  Arkansas,  and  recently  in 
parts  of  the  Great  VaUey  of  California,  use 
tractors  and  road  machines.  They  scoop 
up  the  earth  to  make  banks — miles  long, 
if  need  be.  They  prepare  the  land  exactly 
as  for  wheat  and  plant  the  seed  with  wheat  ^ 
machinery.  * They  lift  the  water  with 
pumps  driven  by  natoal  gas,  gasohne, 
kerosene,  coal,  or  electricity  from  a water- 
fall. They  let  the  water  drain  away  by 
gravity.  When  the  ground  is  dry,  they 
harvest  and  thresh  the  rice  crops  exactly  as 
though  the  crops  were  wheat.  One  man 
with  machinery  can  grow  eighty  acres  of 
rice.  In  China  one  man  can  grow  two  acres. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Can  you  find?  On  a map  in  yoirr  book  find 
the  Po  Valley,  Italy,  Spain,  and  the  rice-growing 
regions  of  the  United  States. 

I am  a rice  grower.  Choose  two  persons  from 
your  class.  Let  one  be  a rice  grower  in  the  United 
States  and  the  other  a rice  grower  in  Asia.  Each 
should  tell  the  class  how  he  grows  rice.  Check 
the  stories  to  make  sure  each  tells  about  preparing 
the  land,  cultivating,  and  harvesting. 

Using  your  tables.  See  Tables  7 and  13  to 
answer  the  problems. 

1.  How  does  the  United  States  compare  with 
Italy  as  a rice  producer?  with  Japan?  with  Brazil? 

2.  How  do  Australia  and  Bulgaria  compare? 

Comparisons.  1.  Compare  rice  growing  with 

growing  corn  or  wheat  as  to  soil  erosion.  Find 
pictures  in  this  book  that  make  your  point  clear. 

2.  In  the  table  of  food  values  (Appendix)  find 
other  foods  that  resemble  rice  in  food  value. 
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CarboKydraie 
53  Paris 


\ Proiein 
' — 19  Paris 


Fig.  A.  Charts  showing  the  composition  of  foods.  Why  do  we  say  that  cheese  is  a concentrated  food? 


UNIT  3— THE  BEAN  FAMILY 


Find  Evidence.  "The  density  of  population 
decides  to  some  extent  what  man  shall  eat.” 
Use  beans  to  prove  or  disprove  this  statement. 


Man’s  food.  To  build  our  bodies  and 
repair  tissue,  the  food  v^e  eat  must  contain 
the  substance  called  protein.  What  foods 
are  rich  in  protein  (Fig.  A.)?  To  provide 
energy  to  run  this  human  machine,  the  body 
needs  foods  that  have  fuel  value,  usually 
called  carbohydrates — ^mainly  starch  and 
sugar.  Fat  is  also  a fuel  food.  What  food 
values  do  you  get  when  you  eat  a sandwich 
of  bread  and  butter  with  meat,  cheese,  or 
peanut  butter? 

The  important  beans.  Some  beans 
are  good  to  eat  while  green  and  within  six 
weeks  after  planting  time.  Others  are  best 
after  they  ripen  and  dry.  In  the  dry  state 
beans  will  keep  for  years.  Beans  are  eaten 
in  many  more  forms  than  wheat  or  rice.  A 


recent  plant  explorer  from  the  United 
States  Department  of  Agriculture  says  the 
Chinese  have  at  least  400  foods  made  from 
soy  beans.  Suppose  you  hved  on  a farm 
and  ate  almost  nothing  except  what  was 
grown  on  the  farm.  Suppose  the  farm  were 
so  small  that  you  could  not  keep  any 
animals  but  could,  by  much  hand  labor, 
grow  several  bushels  of  beans  for  each  person 
in  the  family.  Does  the  table  of  food  values 
(page  373)  help  to  prove  why  beans  are 
important  to  that  half  of  the  human  race 
that  lives  on  the  httle  farms  in  the  monsoon 
lands  of  southeastern  Asia  and  can  get  but 
httle  meat? 

Soy  beans.  For  many  centuries  the 
people  of  China,  Japan,  and  Chosen  have 
grown  a kind  of  bean  caUed  soy  bean.  It  is 
one  of  the  summer  crops  on  their  crowded 
httle  garden  farms.  I have  seen  farms  in 
Japan  where  the  narrow  banks  between  the 
paddies  were  so  completely  covered  with 
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soy-bean  plants  that  there  was  no  room  for 
your  foot.  As  the  farmer  walked  carefully 
through  the  paddy,  puUing  weeds  from  the 
rice,  he  also  pulled  weeds  that  appeared 
among  the  soy  beans. 

The  Chinese  and  the  Japanese  eat  soy 
beans  as  we  eat  other  kinds  of  beans.  Also, 
they  crush  them  and  get  the  oil.  For  them 
soy-bean  oil  is  as  butter,  bacon,  and  cream 
are  for  us. 

Soy  beans  are  ground  in  water  until  the 
mass  looks  Hke  nulk.  It  has  almost  the 
same  food  value  as  milk.  This  soy-bean 
nulk  may  be  made  into  curd  and  cheese 
having  almost  the  same  food  value  as  our 
cheese.  Indeed,  it  is  fair  to  say  that  the 
soy  bean  is  a kind  of  oriental  cow.  A glass 
of  milk  is  unknown  to  scores  of  millions  of 
these  bean-eating  and  bean-drinking  people. 
The  soy  beans  thrive  in  the  dampness  of 
the  rice  climate  and  also  in  the  droughts  of 
the  spring- wheat  climate. 

Beans  for  export.  In  the  last  quarter 
of  a century  railroads  have  been  built 
through  Manchuria.  Millions  of  Chinese 
have  emigrated  from  the  crowded  lands 
farther  south  to  the  almost  empty  plain  of 
Manchuria.  Most  of  them  grow  soy  beans 
for  a money  crop  (Fig.  98-A),  and  the  bean 
export  has  grown  very  rapidly  to  be  one  of 
the  great  trades  of  the  world. 

Beans  in  India  and  Palestine.  In 
India,  as  in  China,  the  farmer  with  his  httle 
patch  of  land  often  alternates  his  grain  with 
some  of  the  many  kinds  of  beans,  or  with 
their  cousins,  the  peas  and  lentils.  These 
legumes  furnish  protein  food  for  man,  and 
through  the  nodules  on  their  roots  (Fig. 
97-B)  they  also  help  to  fertilize  the  soil  for 
the  grain  crops  that  follow. 

Agricultiucal  scientists  found  out  less  than 
fifty  years  ago  just  why  it  is  that  the  legmnes 
fertilize  the  land  for  other  crops,  but  Asiatic 
farmers  knew  of  the  fact  long,  long  ago. 

The  pulse  that  is  often  mentioned  in  the 
Bible  is  a legume,  a lentil  with  a food  analysis 
much  like  that  of  beans  and  peas.  Pulse 
is  still  grown  in  Palestine  as  extensively  as 
in  earlier  times.  I was  greatly  surprised  to 


Fig.  A.  The  peanut  produces  its  seeds  underground. 
They  are  rich  in  nitrogen.  From  what  source? 


Fig.  B.  Roots  of  soy  beans — same  seed,  same  soil, 
same  field,  planted  same  time,  only  fifteen  feet  apart. 
One  was  inoculated  with  the  germs  that  produced  the 
bacteria  that  made  the  nodules  which  take  nitrogen 
from  the  air  and  supply  it  to  the  bean  plant  and  to 
plants  that  come  after  it.  Why  are  nodule-bearing 
plants  popular  in  crop  rotations? 

see  in  the  old  fields  between  Nazareth  and 
Jerusalem  as  fine  crops  of  wheat  as  ever  I 
have  seen  anywhere.  The  explanation 
given  was  that  the  field  was  planted  to 
wheat  one  year  and  to  pulse  the  next  year. 

Beans  in  America.  The  Indian  farmers 
who  make  up  the  bulk  of  the  population 
between  New  Mexico  and  Argentina  are 
almost  sure  to  grow  patches  of  beans  with 
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Fig.  A.  Soy  beans  brought  in  by  Chinese  farmers  to  a station  on  the  Chinese  Eastern  Railway  in  Manchoukuo 
(Manchtiria).  What  moves  the  carts?  How  old  is  the  pattern  of  the  cart? 


their  patches  of  corn,  and  they  hve  almost 
entirely  on  corn  cake  and  beans. 

Beans  are  grown  in  almost  every  United 
States  garden.  The  navy  beans  (dry  or 
baked)  that  are  for  sale  in  every  grocery  are 
an  important  field  crop  in  parts  of  New 
York  State. 

The  soy  bean  comes.  With  many  other 
crops  from  foreign  lands,  soy  beans  have 
been  introduced  into  the  United  States.  We 
make  httle  use  of  them  as  human  food.  We 
have  so  many  other  foods  and,  besides,  it 
has  not  been  our  custom  to  use  soy  beans. 
But  millions  of  bushels  of  soy  beans  are  now 
grown  for  food  for  farm  animals.  The  crop 
is  widely  scattered  through  the  states  of  the 
Cotton  Belt  and  the  Corn  Belt  and  it  is 
increasing.  We  might  increase  the  crop 
greatly  if  we  should  need  the  beans. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Important  words.  Make  sentences  using  the 
following  words  to  tell  something  about  soy  beans: 
protein,  fuel  value,  carbohydrates,  paddies,  soy- 
bean milk,  legumes,  bacteria. 

Short  talks.  Make  short  talks  on:  bean  curd; 
bean  milk;  protein  foods  or  muscle  builders;  car- 
bohydrates or  energy  foods;  bean  oil;  soy-bean 
climate;  balanced  diet;  Indian  farmers;  nodules; 
pulse;  materials  for  a sandwich. 


Do  you  know?  1.  How  beans  help  rice  to 
make  a balanced  diet? 

2.  How  the  soy  bean  is  prepared  for  food? 

3.  How  the  growing  of  legumes  aids  in  growing 
grain  crops? 

4.  What  use  is  made  of  soy  beans  in  the  United 
States?  in  China  and  Japan? 

5.  During  what  season  the  soy  bean  is  grown? 

CHAPTER  SUMMARY 

Problems  for  interested  people.  1.  If  you 
were  a farmer  in  the  rice  lands  of  China,  what  crop 
would  you  grow  in  the  summer?  in  the  winter? 

2.  Compare  wheat  and  rice  and  corn  in  the 
amount  of  soil  erosion  they  cause. 

3.  In  what  various  ways  is  wheat  prepared  for 
food?  rice? 

4.  What  part  do  beans  play  in  the  trade  of  the 
world? 

5.  Examine  the  pictures  in  this  chapter  and  in 
the  wheat  chapter  and  teU  something  about  the 
output  per  man  in  eastern  Asia  (the  Far  East) 
and  the  United  States. 

6.  Tell  about  growing  rice  on  porous  soil. 

7.  Would  a Chinese  book  say  "Bread  is  the 
staff  of  hfe”? 

Facts  from  your  tables.  Which  countries 
shown  in  yom*  tables  get  the  largest  yields  of  rice 
per  acre?  which  export  rice?  which  import  rice? 

Extra  credit:  Special  topics  for  library  work 
and  reports. 

The  Igorots  of  Luzon  The  monsoons 

Terraced  hillsides  for  Life  on  a Chinese  farm 

rice  growing  Bahnese  rice  growing 


Fig.  A.  A world  map  which  shows  the  distribution  of  cattle.  Each  dot  represents  100,000  cattle. 


CHAPTER  VIII 

THE  MEAT  AND  EGG  INDUSTRIES 


UNIT  1— MEAT  AND 


A Long  Journey.  Make  a diagram  like 
Figure  230-A  showing  the  stops  and  journeys 
of  a beefsteak  and  a lamb  chop  from  birthplace 
to  kitchen  stove.  Write  what  happens  at 
each  step. 


Good  meat.  Perhaps  you  do  not  like 
fat  meat.  Nevertheless,  when  you  eat 
meat,  you  generally  prefer  the  meat  of 
animals  that  were  fat,  because  lean  meat 
from  fat  animals  has  a better  flavor.  You 
also  hke  tender  rather  than  tough  meat. 
You  hke  the  meat  of  an  animal  that  has 
been  fattened  recently  because  its  flesh  is 
more  tender  than  that  of  one  which  has 
been  fat  for  a long  time. 

Fattening  meat  animals.  You  have 
learned  about  the  pastoral  industry  (page 
30)  in  the  grasslands  that  are  not  good 
enough  to  plow.  In  these  great  areas, 
found  in  all  continents,  a large  part  of  all 
the  animals  in  the  world  hve.  But  only  in 
exceptional  places  are  the  wild  grasses  rich 
and  abundant  enough  to  fatten  the  animals 
that  hve  upon  the  ranges.  At  best  these 
animals  can  be  fattened  only  during  a short 
season — the  season  of  maximum  rains  and 
abundant  grass.  Because  of  this  fact,  the 
fattening  of  meat  animals  is  a leading 
business  of  the  farms  in  the  grain-growing 
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or  alfalfa-growing  sections  of  three  con- 
tinents. 

The  Corn- Belt  farm.  Take  the  case  of 
a typical  farm  in  the  American  Corn  Belt — 
Ohio,  Indiana,  Ilhnois,  Missouri,  Iowa, 
southern  Wisconsin,  southern  Minnesota, 
eastern  Nebraska,  eastern  Kansas.  A com- 
mon arrangement  of  this  farm  would  be: 
40  acres  in  corn,  40  acres  in  clover  pasture, 
40  acres  in  hay,  40  acres  in  oats  or  wheat  or 
barley.  If  it  were  a larger  farm,  there 
might  be  80  acres  of  corn  instead  of  40 
acres. 

Three  stages  of  intensity  of  farming. 
We  use  the  words  intensive  farming  when 
much  labor  is  put  on  a given  amount  of 
land  to  make  it  yield  a large  return  to  the 
acre.  This  typical  Corn-Belt  farm  shows 
three  different  stages  of  intensity. 

1.  The  grain  farm.  The  farmer  may  have 
all  of  his  land  in  grain  and  sell  grain  at  the 
near-by  railroad  station.  If  he  does  this, 
he  will  have  little  work  to  do  for  nearly 
half  the  year. 

2.  The  meat  farm.  The  farmer  may 
have  cattle  or  sheep  which  would  eat  the 
grass  of  his  clover  pasture,  the  hay  of  his 
hayfield,  and  his  corn  or  oats.  Such 
farming,  you  see,  is  more  intensive  than  the 
grain  farm,  because  the  farmer  has  to  grow 
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Fig.  A.  The  judge  will  have  a hard  task  to  pick  out  the  best  animal  produced  by  this  club  of  agricultural  high- 
school  boys.  Hundreds  of  agricultural  high  schools  have  such  clubs  as  this. 


crops  and  also  to  take  care  of  animals  that 
eat  the  crops.  In  most  years  he  would 
have  more  income  from  the  sale  of  animals 
that  eat  his  crops  than  if  he  had  sold  the 
crops. 

3.  The  dairy  farm.  AU  would  agree  that 
farming  on  a dairy  farm  is  more  intensive 
than  on  a meat  farm,  because  the  farmer  has 
to  grow  crops,  feed  cows,  and  also  milk  them. 
We  shall  study  about  dairy  farming  in  the 
next  chapter. 

Corn  Belt- Meat  Belt.  The  Corn  Belt 
might  almost  as  properly  be  called  the 
Meat  Belt,  because  it  has  so  many  thou- 
sands of  farms  where  meat  is  the  main 
product.  It  grows  hundreds  of  millions  of 
bushels  of  oats,  but  a very  small  quantity 
goes  out  of  the  county  in  which  it  is  grown. 
It  grows  a much  smaller  amount  of  barley, 
very  Httle  of  which  is  shipped  out.  These 
grain  crops  become  the  fattening  food  for 
the  hundreds  of  trainloads  of  cattle  that 
come  from  the  grasslands  to  the  west.  They 
come  all  the  way  from  Texas  and  Montana, 
from  Arizona  and  Washington,  and  even 
from  Mexico  and  Canada. 

The  Corn -Belt  feed  lot.  These  animals 
have  lived  upon  the  range  until  the  frame- 
work of  their  bodies  is  built.  Then — tall, 
lanky,  and  lean,  and  not  very  good  for 
food — they  are  unloaded  at  the  pens  beside 
the  hundreds  of  railroad  stations  in  the 
Corn  Belt.  They  walk  out,  in  groups  of 
ten,  twenty,  thirty,  or  forty,  to  the  feed 
lots  on  the  Corn-Belt  farms.  They  spend 
a few  months  eating  all  they  can  of  good 


grain  and  hay,  and  getting  fat.  From  these 
animals  comes  the  beef  that  we  see  hanging 
in  the  meat  markets  in  a thousand  American 
cities  and  towns. 

What  really  happens  is  that  in  the 
autumn,  winter,  or  spring,  the  farmer  sends 
the  crops  that  he  grew  in  the  preceding 
summer  to  market  in  the  form  of  meat. 
Therefore  prime  fat  beef  can  be  had  any 
day  in  the  year  instead  of  at  only  one 
season,  as  would  be  the  case  if  we  depended 
only  upon  the  grasslands. 

Perhaps  a Corn-Belt  farmer  would  rather 
fatten  sheep  or  lambs  than  cattle.  For 
such,  there  come  each  year  trainloads  of 
sheep  and  lambs  from  the  ranges.  These 
animals  go  by  hundreds  or  thousands  to  the 
feed  lots  (Fig.  101-B)  on  the  Corn-Belt 
farms  for  a few  weeks  of  fattening. 

The  meat-packing  plant.  When  the 
cattle  and  sheep  are  fat,  they  take  then- 
second  and  last  railroad  journey.  The 
animals  are  not  slaughtered  on  the  farms  or 
in  the  little  towns  because  slaughtering  is  an 
industry  that  requires  large-scale  operation. 
This  is  true  for  two  reasons — there  can  be 
much  division  of  labor  whereby  each  man 
does  only  a small  part  of  the  work  and 
becomes  an  expert  and  speedy  worker;  also, 
in  large-scale  production  many  by-products 
may  be  made.  A large  packing  plant  such 
as  we  find  at  Chicago,  Omaha,  Kansas  City, 
or  St.  Paul  is  really  a group  of  factories 
selling  several  hundred  products,  of  which 
about  one  hundred  go  to  drug  stores.  In 
such  a plant  not  even  the  scraps  are  wasted. 
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Bones  are  used  to  make  buttons,  and  scraps 
of  fat  make  soap  grease.  Even  the  blood 
is  dried  for  fertilizer. 

The  world  market  for  meat.  The  age 
of  science  and  machinery  has  produced  a 
series  of  inventions  that  have  given  us  a 
world  market  for  meat.  After  the  railway 
and  the  steamship  brought  cheap  transpor- 
tation, the  development  of  the  art  of  canning 
meat  made  it  possible  for  meat  to  be  cooked 
in  Chicago  or  Omaha,  sealed  in  air-tight  tin 
cans,  and  kept  for  a year  or  two,  or  until 
eaten  in  the  homes,  mining  camps  and 
lumber  camps  of  any  great  forest  region, 
or  the  mining  camps  of  any  desert. 

Next  came  refrigeration.  The  process  by 
which  we  manufacture  ice  is  also  used  to 
cool  rooms,  so  that,  within  an  hour  after  the 
animal  is  killed,  a httle  trolley  carries  its 
carcass  into  the  cold  room  of  the  packing 
plant  for  thorough  cooling.  Then,  in  an 
iced  refrigerator  car,  the  meat  is  carried 
from  the  Corn  Belt  to  any  one  of  a thousand 
Eastern  cities  and  towns  or  to  the  cold- 
storage  plant  by  the  docks  at  the  seaport. 

At  the  port  it  may  stay  a day  or  two  or 
maybe  three,  waiting  to  be  put  into  the 
cold  chambers  of  the  ship.  Thus  beef, 
chilled  but  not  frozen,  is  taken  regularly 
from  the  middle  of  North  America  to 
northwestern  Europe  and  to  the  West 
Indies. 

A friend  of  mine,  dining  in  Oxford,  Eng- 
land, remarked  to  the  waiter  that  he  was 
glad  to  taste  the  rare  roast  beef  of  Old 
England.  "Thank  you,  sir,”  said  the 
waiter.  "This  is  American  beef.  It  came 
from  Chicago.”  He  might  have  said  that 
it  came  from  Buenos  Aires. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Beef  goes  to  market.  Can  you  tell:  1.  Why 

the  grasslands  are  not  suited  to  the  raising  of  fat 
cattle? 

2.  In  what  three  ways  a farmer  may  dispose  of 
his  crops? 

3.  In  what  form  most  of  the  grain  crops  are 
usually  sent  to  market? 

4.  The  reasons  for  large-scale  slaughtering  of 
animals? 


Fig.  A.  In  winter,  when  the  snow  is  deep  or  a hard 
crust  has  formed,  sieep  on  the  range  must  be  fed. 
This  central  Oregon  sheep  herder  i.sed  his  tractor  to 
haul  hay  to  the  sheep. 


Fig.  B.  The  long  feeding  racks  in  a feed  lot  in  an 
irrigation  district  at  the  foot  of  the  Rocky  Mountains. 
Can  you  tell  the  rest  of  the  story  of  these  sheep? 


5.  How  the  tin  can  and  refrigeration  have  given 
a world  market  for  meat? 

“King  Corn’’  becomes  beef.  Give  the 
history  of  a roast  of  beef. 

Mixed  sentences.  1.  Animals  are  in  the 
fattened  sections  the  world  throughout  grain 
growing. 

2.  Meat  in  the  form  of  goes  to  market  much 
grain. 

3.  Over  long  distances  can  be  transported 
chilled  beef. 

4.  Leave  the  farm  grains  grown  belt  seldom  in 
the  corn. 

5.  Animals  from  the  grasslands  the  Corn  Belt 
come  to  of  the  west. 

For  extra  credit.  1.  Tell  about  three  kinds  of 
farms  in  the  American  Corn  Belt  and  use  the  word 
"intensive”  in  connection  with  each.  Can  you 
also  use  the  words  "distance  from  market”? 

2.  Make  a graph  showing  number  of  animals 
slaughtered  at  different  cities  (page  357). 
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Fig.  A.  The  meat-packing  plant  owned  by  an  American 
firm  at  Rio  Grande  do  Sul,  Brazil.  Find  some  other 
places  in  foreign  coimtries  where  similar  plants  might 
fiind  a suitable  place. 

UNIT  2— THE  BEEF  AND  MUTTON 
INDUSTRIES  OF  THE  SOUTHERN 
HEMISPHERE 


Independence?  Tell  how  conditions  in  the 
Northern  Hemisphere  affect  the  meat  industry 
of  the  Southern  Hemisphere. 

The  La  Plata  countries.  We  might 
almost  say  that  the  American  meat  in- 
dustry has  developed  a double.  In  the  La 
Plata  countries  of  South  America  packing 
plants  have  been  built  and  operated  on  the 
Chicago  plan  by  men  from  Chicago.  For 
the  most  part,  these  packing  plants  are — 
hke  those  of  East  St.  Louis,  Omaha,  Kan- 
sas City,  Cincinnati,  St.  Paul,  and  Fort 
Worth — branches  of  some  Chicago  firm. 

A beef  and  mutton  region.  On  the 
ranges  of  western  Argentina  are  the  same 
breeds  of  beef  cattle  and  sheep  as  are  on 
the  ranges  of  the  western  United  States. 
As  in  the  United  States,  the  Argentine  ani- 
mals go  eastward  by  train  to  be  fattened  on 
corn  and  alfalfa,  especially  alfalfa,  for  east- 
ern Argentina  is  one  of  the  finest  alfalfa 
countries  in  the  world. 

Argentine  meat  production  increases. 
Argentine  meat-packing  plants,  using 
American  managers  and  experts,  prepare 
meat  exactly  in  the  Chicago  way.  For  a 
long  time  it  was  impossible  to  send  the 
meat  through  the  heat  of  the  Equator  ex- 
cept in  a frozen  condition.  Meat  that  has 


been  frozen  is  not  so  good  as  that  which 
has  been  chilled  only.  Recently  packers 
have  learned  how  to  chill  beef  and  carry  it 
unfrozen  across  the  Equator  to  north- 
western Europe.  Because  of  the  excellence 
of  her  meat  and  its  abundance,  Argentina 
has  become  the  leading  beef  exporter  of  the 
world.  At  times  Argentine  meat  is  received 
at  the  docks  of  New  York.  Five  of  the 
eighteen  packing  plants  of  Argentina  are 
in  Patagonia  (page  34)  where  lambs  are 
fattened  in  the  better  pastures  of  this  cod 
region. 

Tasajo  versus  packing  plant.  Uruguay 
is  much  hke  the  neighboring  land  in  Ar- 
gentina. It  has  similar  meat  products, 
with  similar  packing  plants  at  Montevideo 
and  other  places  on  the  Rio  de  la  Plata. 

The  modern  packing  industry  of  this  part 
of  South  America  replaced  the  much  older 
tasajo  industry.  For  several  generations 
the  people  on  both  sides  of  the  Rio  de  la 
Plata  had  been  slaughtering  cattle  at  the 
dry  season,  cutting  the  meat  into  thin 
strips,  and  hanging  it  on  strings,  where  the 
meat  dried.  CommerciaUy  the  product 
was  much  hke  dried  codfish,  and  kept  about 
as  weh.  It  could  be  used  the  next  year  in 
almost  any  tropic  place.  Tasajo  does  not 
taste  very  good,  but  it  is  cheap  and  better 
than  nothing.  The  new  freezing  and  can- 
ning plants  have  pushed  this  industry  up 
the  river  into  Paraguay  and  southwestern 
Brazil,  where  the  cattle  from  the  tropic 
grasslands  are  not  so  good  as  those  on  the 
alfalfa  fields  of  Argentina.  Such  cattle  are 
also  used  for  making  beef  extract,  for  which 
large  plants  have  been  built. 

Modern  packing  plants  at  Sao  Paulo  and 
Rio  de  Janeiro  supply  much  of  the  home 
market  with  the  beef  of  animals  that  grew 
up  on  the  campos  of  interior  Brazil  and 
were  fattened  on  the  corn  of  the  coffee  belt 
(page  89). 

The  packing  industry  of  Australia 
and  New  Zealand.  These  countries  show 
nice  examples  of  live-stock  industries  neatly 
adjusted  to  the  geographic  conditions  of 
different  climates. 
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Fig.  A.  Katanga,  Belgian  Congo.  Native  cattle  on  tropic  grasslands.  One  of  the  future  meat  reserves. 


Fig.  B.  This  humped  cow,  an  Indian  breed,  often 
called  zebu,  can  stand  tropic  climate  better  than  the 
shorthorn  and  other  European  breeds  that  we  have  in 
the  United  States.  Zebu  is  being  introduced  into 
southern  United  States  and  many  hot  countries.  Where 
are  some  places  where  this  breed  should  thrive? 

In  the  drier  parts  of  Australia  the  rain- 
fall is  light  and  uncertain.  For  a year  or 
two  the  grass  may  be  fine  and  the  fiocks 
may  increase.  Then  comes  a year,  some- 
times a longer  period,  when  it  rains  but 
little  and  the  sheep  owner  is  lucky  indeed 
if  his  animals  do  not  starve.  In  such  places 
he  does  not  try  to  produce  mutton  but 
keeps  instead  fiocks  of  the  little,  wrinkled 
sheep  (Fig.  33-B)  whose  chief  value  is  their 
fleece  of  fine  wool. 

In  parts  of  southeastern  Austraha,  chiefly 
in  Victoria,  where  the  climate  is  cooler  and 
there  is  more  rain,  the  sheep  owner  keeps 


mutton  sheep — big,  round,  plump  animals. 
They  weigh  twice  as  much  as  the  wool- 
producing  sheep  and  make  excellent  mut- 
ton, which  is  much  enjoyed  by  millions  of 
European  famihes. 

New  Zealand  has  a cool,  damp  climate 
and  regular  rainfall  much  like  that  of  North- 
west Europe.  Therefore  it  is  a land  of 
good  grass.  New  Zealand  exports  much 
frozen  mutton. 

In  the  hot  parts  of  tropic  Austraha,  cat- 
tle survive  better  than  sheep,  and  several 
points  on  the  east  coast  of  Queensland  have 
meat-freezing  plants  from  which  shiploads 
of  beef  are  exported  to  Europe.  Some  of 
the  meat  also  goes  to  the  Phfiippine  Islands, 
Malaya,  Japan,  and  China. 

CHECK  UP  YOUR  KNOWLEDGE 

Giving  reasons.  Give  reasons  for: 

1.  South  America  being  a great  meat  raiser; 
an  exporter. 

2.  Scientific  meat  packing  in  Argentina,  Uru- 
guay, Paraguay,  and  Brazil. 

3.  Tasmania  and  New  Zealand  being  well  suited 
to  raising  excellent  mutton. 

4.  Cattle  being  raised  in  Australia. 

Comparing  distances.  Use  a globe.  By 

means  of  a string,  compare  the  distances  from 
meat-export  points  to  London.  Show  the  actual 
routes  (Fig.  329-A) . Through  what  zones  do 
they  pass? 

For  extra  credit.  1.  Use  yonr  Yearbook  of 
the  United  States  Department  of  Agriculture  and 
see  what  you  can  find  out  about  the  export  of 
mutton  and  other  meats  from  Southern  Hemisphere. 

2.  Tell  something  about  distance,  cost  of  ocean 
freight,  grain  export,  and  meat  export  from 
Australia  and  New  Zealand. 


sc-7 


104 


THE  MEAT  AND  EGG  INDUSTRIES 


Fig.  A.  Dipping  cattle.  They  are  soused  under  strong  disinfecting  liquids — head,  ears,  horns— all  soaked. 
This  kills  ticks.  Ticks  carry  fever  germs.  The  fever  has  kept  good  cattle  out  of  large  areas  of  land  in  southern 
United  States  and  other  warm  countries.  The  dipping  vat  spreads  the  cattle  industry. 


UNIT  3— BEEF  AND  MUTTON 
INDUSTRIES  IN  EUROPE 


A Map  Story.  Make  a sketch  map  of  the 
world  and  put  on  it  colored  or  shaded  areas  and 
lines  and  legends  that  will  tell  the  story  of  the 
European  meat  supply. 

Increasing  use  of  meat.  The  people 
of  Europe  have  greatly  increased  their  use 
of  meat  in  the  last  half  century.  The 
population  has  increased  and  the  people 
eat  more  meat  per  person.  In  France  meat 
consumption  per  person  more  than  dou- 
bled in  the  last  sixty  years. 

More  animals  per  square  mile.  The 
population  of  Europe  is  denser  than  that  of 
the  United  States.  The  farms  are  smaller. 
They  are  more  intensively  cultivated,  and 
in  most  cases  they  yield  more  to  the  acre. 

European  meat  production  has  greatly 
increased  in  the  last  half  century  through 
scientific  agricultinre  (page  190)  and  because 
of  the  use  of  imported  feeds.  Not  only  does 
western  Europe  import  meat  but  she  im- 
ports also  corn,  cottonseed  meal,  linseed 


(flax)  and  other  oil-seed  cake  or  meal,  wheat 
bran,  and  even  hay  to  feed  to  animals  on 
her  rich  farms.  This  is  especially  true  of  the 
Netherlands,  Denmark,  and  Great  Britain. 

Europe  has  no  great  meat-packing  cen- 
ters, such  as  Chicago  or  Buenos  Aires. 
Even  though  it  has  more  animals  to  the 
square  mile  of  farm  land  than  does  the 
United  States,  every  country  of  Europe 
west  of  Hungary  and  Yugoslavia,  except 
the  Netherlands,  Denmark,  Poland,  and 
Irish  Free  State,  imports  more  meat  than 
it  exports. 

Land  use  and  meat.  The  rich  pas- 
tures of  the  hills  of  Ireland,  Wales,  and 
Scotland  send  young  animals  to  be  fat- 
tened on  lowland  farms.  So  do  the  pastures 
of  the  Alps,  Carpathians,  Pyrenees,  Bal- 
kans, Kiolens,  and  the  French  uplands, 

COMPARISONS 

Europe  eats  meat.  Point  out  all  the  ways 
you  can  in  which  the  meat  industry  of  Europe  is 
like  that  in  the  United  States;  unlike  it. 

Summer  pasture  lands.  On  physical  maps 
locate  many  mountain-pasture  areas. 
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Fig.  A.  A world  map  which  shows  the  distribution  of  hogs.  Each  dot  represents  100,000. 


UNIT  4— SPECIALIZATION  OF 
ANIMALS  AND  THE  PORK 
SUPPLY 


An  Animal  Dialogue.  Make  up  a con- 
versation that  might  occur  between  a pig  and  a 
goat  about  food,  and  about  the  way  each  animal 
helps  man. 

Specialized  breeds.  In  the  United 
States  the  breeds  of  cattle  are  sharply 
separated  into  two  groups — beef  breeds  of 
the  pastures  and  meat  farms  (Fig.  107- A) 
and  dairy  breeds  of  the  dairy  farms  (Fig. 
116-B).  In  Europe,  outside  of  Great 
Britain,  this  separation  exists  to  a much 
smaller  extent.  A much  larger  proportion 
of  the  European  cattle  are  what  we  call 
dual-purpose  (two-purpose)  animals — cows 
that  are  moderately  good  for  milk  (Fig. 
116-C),  and  when  through  with  that  serv- 
ice, are  also  moderately  good  for  beef. 

This  more  intensive  use  of  land  and  cat- 
tle helps  to  explain  the  fact  that  Europe 
makes  greater  use  of  sausages  than  does 
the  United  States.  European  meat-shop 
windows  display  a great  variety  of  sausages 
of  many  colors,  many  shapes,  of  many  mix- 
tures unknown  in  most  American  towns. 
The  cow  that  has  served  five  or  six  years 
in  a dairy  farm  is  a bit  tough.  So  is  the 
ox.  But  tough  meat  makes  very  good 
sausage.  America  is  following  in  this 
direction,  as  evidenced  by  the  increasing 


Fig.  B.  Point  to  the  state  in  which  you  live.  How 
does  its  production  of  swine  compare  with  other 
states? 


use  of  an  article  of  food  that  bears  the 
strange  name  of  "hot  dog.” 

Different  foods  and  different  anat- 
omy. While  the  camel  and  the  goat  will 
eat  grass  if  they  can  get  it,  they  five  mainly 
by  browsing.  They  will  eat  the  leaves  of 
almost  any  plant  that  is  not  too  thorny  or 
positively  poisonous,  and  also  the  twigs  and 
bark  of  many  species.  The  camel  and  the 
goat  are  animals  of  the  desert’s  edge,  and 
camel  meat  from  Arabia  and  the  Sahara  is 
the  standard  meat  food  of  the  Egyptian 
peasant.  If  farm  produce  sells  well  in 
Egypt,  the  camel  owner  of  Arabia  rubs  his 
hands  in  glee,  because  he  knows  that  his 
fat  old  camels  will  seU  well  when  he  takes 
them  to  Egypt. 

The  sheep,  probably  a native  of  the  moun- 
tains in  the  dry  part  of  Central  Asia, 
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Fig.  A.  John  Plummer,  “Future  Farmer  of  America,” 
with  his  sow  and  litter  of  little  pigs. 


Fig.  B.  Notice  the  relatively  few  beef  cattle  in  the 
states  along  the  Great  Lakes.  The  Lakes-St.  Lawrence 
area  is  dairy  land. 


somewhat  resembles  the  camel  and  the  goat 
in  its  feeding  habits.  This  is  true  especially 
of  the  sheep  of  desert  regions,  for,  hke  the 
camel,  it  stores  fat  on  its  body  when  pasture 
is  good,  and  it  lives  on  the  fat  in  periods  of 
scanty  food.  This  fat  is  stored,  not  in 
humps,  as  the  fat  is  stored  on  the  camel’s 
back,  but  in  lumps  of  fat  near  the  end  of 
the  spine  or,  more  often,  in  a huge,  fat  tail 
(Fig,  33-B).  Many  breeds  of  fat-tailed 
sheep  are  found  all  the  way  from  Peiping  to 
the  Indus,  and  from  the  Indus  to  Istanbul 
and  the  Strait  of  Gibraltar. 


The  hog.  Hogs  are  forest  animals.  The 
same  species  as  that  of  our  common  do- 
mestic swine  is  found  wild  in  the  moimtain 
forests  from  Chosen  to  Central  Europe,  and 
there  are  several  alhed  species  in  the  tropic 
forests  of  Asia,  Africa,  and  South  America. 

In  the  forest  the  wild  hog  eats  nuts, 
fruits,  roots,  and  leaves.  Not  only  does  he 
eat  any  kind  of  digestible  vegetable  matter, 
but  also  any  kind  of  digestible  animal  mat- 
ter— grubs,  worms,  snakes  if  he  can  kill 
them,  and  meat  of  any  kind.  He  will  eat 
some  grass  if  nothing  else  is  available. 

You  may  search  in  vain  for  a herd  of 
swine  in  the  pastoral  plains  where  sheep, 
goats,  cattle,  and  camels  may  be  found  in 
thousands;  but  you  will  find  them  by  the 
milhon  where  grain  is  cheap. 

Pork  in  the  American  Corn  Belt. 
Corn  in  the  upper  Mississippi  Valley  has 
been,  pound  for  pound,  the  cheapest  grain 
in  the  world  market  most  of  the  time  for  a 
century.  Therefore  this  region  has  become 
the  greatest  center  in  the  world  for  com- 
mercial pork  production. 

Thousands  of  American  Corn-Belt  meat 
farms  send  most  of  their  produce  to  market 
in  the  form  of  five  hogs  rather  than  live 
cattle  or  five  sheep.  These  animals  usually 
spend  the  whole  of  their  short  lives  on  the 
farms  where  they  are  born.  In  six  months 
a well-bred,  well-fed  pig  weighs  200  pounds 
and  is  ready  for  the  packing  plant. 

Chicago,  the  commercial  capital  of  the 
Corn  Belt,  is  by  far  the  greatest  slaughter- 
ing center  for  hogs  in  the  entire  world. 
The  ham,  bacon,  lard,  and  other  pork  prod- 
ucts from  its  plants  are  scattered  widely 
throughout  eastern  North  America  and 
northwestern  Europe. 

Argentina.  In  the  United  States  the 
numbers  of  hogs  and  cattle  are  about  equal. 
Argentina  has  ten  times  more  cattle  than 
hogs.  Cattle  are  much  easier  to  rear,  much 
less  liable  to  disease,  and  much  better 
suited  to  an  absentee  landowner.  There- 
fore Argentina  specializes  in  cattle. 

Pork  in  the  potato  and  barley  belt  of 
Europe.  We  have  found  (page  88)  that 
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northwestern  Europe,  in  the  climate  suitable 
for  small  grains  and  potatoes  (Fig.  2-3-A) 
is  too  cool  for  the  satisfactory  growth  of 
corn.  Instead  of  corn,  barley  and  oats  are 
grown.  In  many  countries  tens  of  millions 
of  bushels  (page  356)  of  potatoes  are  grown 
and  used  for  stock  food,  especially  for 
swine.  The  leaders  in  this  practice  are 
Germany  and  Poland,  where  the  combina- 
tion— barley  or  oats  and  potato — ^makes  a 
fair  substitute  for  corn  and  permits  the  hog 
to  be  a very  important  item  in  the  agri- 
culture of  northwestern  Europe. 

The  bacon  of  Ireland  and  Denmark,  pro- 
duced by  hogs  of  certain  breeds  fed  in  a 
certain  way,  is  famed  in  many  markets, 
where  it  brings  a high  price  because  of  the 
uniform  quahty  and  the  much  desired 
streak  of  fat  and  streak  of  lean.  Some 
Irish  bacon  is  used  in  the  United  States. 

Pork  as  a by-product.  In  those  parts 
of  the  world  where  commercial  butter  mak- 
ing prevails,  the  dairy  farmer  who  produces 
100  pounds  of  milk  seUs  about  3.75  to  4.50 
pounds  of  butterfat  to  the  butter  maker. 
The  rest  of  his  hundred  pounds  remains  as 
skimmed  milk.  This  is  high  in  protein, 
mineral  salts,  and  vitamins,  and  is  excellent 
material  to  build  the  muscles  and  bones  of 
young  animals,  whether  bipeds  or  quad- 
rupeds, but  especially  pigs.  Therefore,  the 
dairy  industry  and  the  pig  industry  are 
found  side  by  side  in  every  commercial 
butter-exporting  center  of  the  world.  This 
makes  an  important  pork  industry  in 
southern  Wisconsin  (Fig.  [106-B),  southern 
Minnesota,  parts  of  Dakota,  and  Ireland. 
It  is  growing  to  some  extent  in  western 
Canada,  and  it  helps  to  make  Denmark  the 
greatest  per  capita  exporter  of  pork. 

The  hog  as  a scavenger.  The  ability 
of  the  pig  to  eat  almost  anything  makes 
him  useful  on  the  small  farms  of  China. 
The  farm  may  be  so  small  and  the  family  so 
poor  that  a horse  or  a cow  cannot  be  kept, 
but  the  family  can  often  manage  to  keep 
a pig  by  feeding  it  weeds,  potato  skins,  ! 
table  scraps,  garbage,  and  a httle  grain.  I 
When  the  pig  is  fat,  it  furnishes  most  ofi 


Fig.  A.  By  careful  selection,  generation  after  genera- 
tion, men  have  produced  very  different  types  of  cattle. 
This  shorthorn  cow  is  of  a beef  breed  from  England. 
In  what  other  cotmtries  should  they  thrive? 
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Fig.  B,  Value  of  meat  and  meat  products  from  leading 
exporting  countries.  ' 


the  family’s  meager  supply  of  meat.  Alto- 
gether, the  scavenger  pigs  of  China  make 
that  country,  with  its  vast  population  and 
great  number  of  farms,  one  of  the  leading 
hog-producing  countries  of  the  world. 

TO  TEST  YOUR  THINKING 

Words  and  expressions.  Use  the  following 
words  in  sentences  telling  something  about  this 
unit  of  work:  anatomy,  browsing,  digestible,  dairy 
breeds,  omnivorous,  beef  breeds,  camel,  dual-pur- 
pose, desert,  sausage,  scavenger,  fat,  potatoes, 
butter,  prodigious,  forest,  and  by-product. 

Can  you  do  it.^  Choose  one  from  your  class  to 
act  as  leader.  Let  him  repeat  one  of  the  following; 
then  call  on  someone  to  complete  the  sentence. 

1.  Europe  raises  cattle  because . 

2.  They  serve  a double  purpose  because  — . 

3.  Chicago  is  the  greatest  slaughtering  center 

for  hogs  because  . 

4.  The  dairy  industry  and  the  hog- raising  in- 
dustry are  closely  related  because . 

5.  Hogs  are  the  favorite  farm  animal  of  the 

Chinese  because . 

Word  hunt.  Put  the  descriptive  words  in 
columns  under  the  proper  headings. 

Hog  Cattle  Chicago 

I forest  — beef — snakes — grubs — China  — plains — 
j butterfat — potatoes — corn — packing  plant — dairy 
! breeds  — market  — milk  — nuts  — scavenger  — 
L slaughter 
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Fig.  A.  An  egg  factory.  Much  study  and  experiment  have  produced  a very  scientific  type  of  henhouse  in  which 
hens  stay  for  months,  keep  healthy  and  warm,  and  lay  eggs  most  efficiently.  Beginning  at  the  extreme  left  you 
see  roosting  boards  above  platform,  manure  carriers  on  trolley,  feed  troughs,  drinking  foimtains,  nests,  and  straw 
in  which  the  chickens  scratch  to  get  exercise  (and  grain). 


UNIT  5— POULTRY  AND  EGGS 

Problem.  What  is  the  most  widespread 
animal  industry  and  why  is  it  so  widespread? 

Taming  wild  birds.  Taming  birds  has 
appealed  to  men  in  many  lands  for  a long 
time.  Explorers  in  Central  Africa  some- 
times find  pet  birds  owned  by  people  who 
have  no  other  form  of  hve  stock.  For  cen- 
turies man  has  tamed  the  hawk  to  hunt 
for  him,  the  cormorant  to  fish  for  him,  the 
canary  to  sing  for  him,  the  parrot  to  chat- 
ter to  him,  the  swan  to  look  majestic  on  the 
pond  in  the  park  or  the  private  estate,  the 
pheasant  as  game  in  the  hunting  preserve. 
The  chicken,  duck,  goose,  turkey,  guinea 
fowl,  and  pigeon  have  been  tamed  and 
raised  in  quantity  for  the  more  practical 
purpose  of  providing  meat,  eggs,  and  feathers. 

Birds  that  are  specialists.  Of  the  six 
economic  fowls,  only  the  chicken  has  be- 
come a great  egg  speciahst.  Other  fowls 
are  raised  chiefly  for  their  meat.  The  goose 
is  raised  for  meat  and  for  feathers. 


The  chicken  is  supposed  to  be  a descend- 
ant of  a wild  bird  known  as  the  Himalayan 
hen.  It  is  said  that  you  can  take  a dozen 
breeds  of  chickens,  of  many  sizes  and  colors, 
hberate  them  where  they  can  run  half  wild 
for  a few  generations,  and  their  mixed 
progeny  will  become  again  much  hke  the 
Himalayan  hen — a dark-reddish  bird  that 
hunts  its  hving  in  woods  and  glades  and, 
hke  the  quail,  flies  short  distances  to  escape 
its  enemies. 

The  speciahzation  of  the  chicken  species 
(Figs.  109-A-B)  into  a hundred  breeds  with 
a great  variety  of  quahties  is  an  example  of 
what  man  can  do  when  he  appHes  the  new- 
found knowledge  of  heredity  to  the  breed- 
ing of  animals.  The  chief  divisions  of  the 
chicken  breeds  are  those  that  produce  meat 
and  those  that  produce  eggs. 

A by-product  industry.  Chickens, 
ducks,  and  geese  are  as  omnivorous  as  pigs. 
A chicken  will  eat  grass,  snails,  grasshop- 
pers, and  other  insects,  dig  worms  out  of 
soft  earth,  hunt  about  the  barn  and 
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barnyard  for  the  leavings  of  grain  that  has 
been  fed  to  other  animals.  The  great  bulk 
of  poultry  and  eggs  is  produced  by  the  small 
flocks  that  shift  for  themselves  on  the  farms 
of  the  United  States,  Europe,  and  Asia. 
These  chickens,  ducks,  geese,  turkeys,  or 
guinea  fowl  run  about  the  farm  as  a kind  of 
by-product. 

Most  of  the  American  poultry  is  to  be 
found  in  the  Corn  Belt,  the  state  of  Iowa 
leading  in  production.  Here  there  is  a 
second  kind  of  poultry  business.  The 
farmer  aims  to  have  several  hundred  chick- 
ens to  eat  some  of  his  corn. 

What  does  Figure  108- A tell  about 
methods  in  the  poultry  industry?  The  in- 
dustry is  important,  but  rarely  is  it  a large- 
scale  industry.  Only  5.27  per  cent  of  the 
chickens  of  the  United  States  are  in  flocks 
of  1000  or  more.  A little  more  than  13  per 
cent  are  kept  in  flocks  of  more  than  400. 

Egg- production  centers.  There  are, 
however,  large  specialized  henneries,  where 
all  the  food  is  bought  and  hundreds  and 
even  thousands  of  hens  are  kept  in  build- 
ings that  are  very  carefully  constructed  to 
give  hght,  fresh  air,  and  protection  from 
cold  (Fig.  108- A). 

There  are  even  a few  places  where  great 
poultry  centers  have  grown  up.  These  are 
usually  near  markets.  Thousands  of  hens 
are  to  be  found  on  scores  of  large  poultry 
farms  near  Los  Angeles,  San  Francisco, 
Seattle,  Salt  Lake  City,  and  New  York 
City.  Shiploads  of  Argentine  corn  go  to 
Seattle  to  be  used  on  hen  farms. 

European  poultry  industry.  The  poul- 
try industry  of  Europe  is  much  like  that  of 
the  United  States,  though  less  specialized. 
As  in  the  United  States,  the  chief  export 
centers  are  in  two  kinds  of  localities.  One 
is  the  corn  belt — the  Danube  Valley, 
Hungary,  Bulgaria,  Rumania,  Russia,  Aus- 
tria. The  other  is  in  the  Netherlands  and 
Denmark,  near  the  great  city  markets. 

The  goose  can  live  on  grass  alone  more 
nearly  than  can  any  other  poultry.  In 
Germany  and  Czechoslovakia  geese  are 
often  herded  in  pastures  exactly  as  are 


Figs.  A-B.  The  big,  heavy  (11  lb.),  lazy  meat  breed, 
bv5f  cochin,  which  lays  few  eggs  and  the  small 
(31/2-4  lb.),  industrious  leghorn  which  lays  many  eggs. 

flocks  of  sheep.  All  the  geese  of  a village 
often  go  out  in  one  flock  and  at  evening 
return,  each  turning  into  its  own  door- 
yard.  Cooperative  associations  have  done 
much  to  improve  the  industry  in  Austria 
and  Denmark. 

Chinese  poultry.  In  China  their  scav- 
enger habits  make  poultry  important  in  the 
economy  of  the  small  farm.  In  the  10,000 
miles  or  more  of  canals  that  thread  the  rice 
lands  of  the  Chinese  plain,  ducks  and  geese 
catch  water  insects,  and  dive  and  work  over 
the  mud  of  the  canal  bottoms  to  And  slugs, 
bugs,  and  edible  water  plants.  China  is 
one  of  the  important  egg  exporters  of  the 
world.  Many  of  the  eggs  are  sold  in  the 
dried  form. 

The  widely  scattered  hens.  I have 
seen  chickens  riding  with  the  Bedouin 
Arabs  as  they  shifted  their  camps  in  the 
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Fig.  A.  Can  you  count  the  number  of  eggs  in  each 
pile?  They  show  the  results  of  a feeding  experiment 
at  the  Ames,  Iowa,  Experiment  Station. 

EGGS:  MONTHLY  RECEIPTS  AT  FOUR  LEADING 
MARKETS  BY  REGIONS  OF  ORIGIN,  1929 


Fig.  B.  Monthly  receipts  of  eggs  at  four  leading 
markets.  How  does  this  graph  show  (1)  the  impor- 
tance of  cold  storage  which  keeps  eggs  for  several 
months?  (2)  a resemblance  between  the  egg  business 
and  the  meat  business? 

edge  of  the  Sahara.  I have  seen  chickens 
scratching  around  the  grass  houses  of  the 
patch  farmers  in  the  tropic  forests  on  trade- 
wind  shores  of  the  West  Indies,  East 
Indies,  and  Central  America.  Hens  are  to 
be  found  in  almost  every  village  of  Europe, 
Asia,  and  Africa.  Some  form  of  poultry 
for  home  use  is  kept  more  widely  than  any 
other  live  stock. 

An  important  and  advancing  indus- 


try. Cold  storage  and  swift  transport  have 
improved  marketing  conditions  and  in- 
creased the  use  of  eggs  in  the  United  States 
from  109  a person  in  1879  to  263  in  1929. 
We  have  not  yet  reached  the  recommended 
egg  each  day  for  each  person,  but  the 
poultry  industry  already  leads  aU  farm 
produce,  except  dairy  products  and  hogs. 

The  hen  is  being  rapidly  improved  as  an 
egg  producer.  Egg-laying  contests  have 
become  common.  In  1921  the  average 
annual  production  was  160  eggs  for  each 
hen;  ten  years  later  it  was  213. 

Mass  production.  More  than  half  of 
the  chicks  in  the  United  States  are  now 
hatched  in  commercial  hatcheries  in  ma- 
chines holding  thousands  of  eggs.  The  eggs 
for  hatching  are  usually  laid  by  pedigreed 
hens  whose  egg  record  is  known  to  be  high, 
and  the  young  chicks  to  the  number  of 
nearly  three  hundred  million  are  shipped 
out  each  year  to  the  farmers  who  rear  them. 

THINGS  TO  DO  AND  THINK  ABOUT 

What’s  and  why’s.  1.  Make  a list  of  the 
wild  birds  that  man  has  tamed.  Why  has  man 
tamed  each? 

2.  Why  is  Iowa  the  leading  poultry  producer? 

3.  Why  is  the  poultry  industry  rarely  a large- 
scale  industry? 

4.  Why  are  chickens  so  widely  raised? 

5.  What  do  the  ducks  and  geese  of  China  eat? 

Extra  credit.  Who  will  make  the  best  list  of 

words  which,  if  used  in  sentences,  will  show  that 
you  understand  the  important  facts  in  this  unit? 

CHAPTER  SUMMARY 

Raising  our  meat  supply.  Make  a chart 
that  will  show  the  principal  foods  of  all  the  animals 
named  in  this  chapter. 

Make  a talk  about:  1.  Science  and  the  food 
supply,  using  pictures  in  this  chapter. 

2.  By-products  of  the  packing  industry. 

3.  A farm  that  might  be  called  a factory. 

4.  England  has  many  large  estates.  Denmark 
has  no  large  estates  and  many  small  farms.  How 
does  this  affect  the  agriculture  of  the  two  countries? 

Special  work  for  interested  people.  Explain: 

1.  Why  New  Zealand  and  Australia  are  adapted 
to  sheep  raising. 

2.  Why  the  Corn  Belt  is  adapted  to  hog  raising. 

3.  Why  Denmark  specializes  in  meat  and 
poultry. 

4.  Make  a graph  comparing  the  exports  of  the 
meat-exporting  countries  of  Europe. 
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Fig.  A.  Pure-bred  Holstein-Friesian  cattle  grazing  on  a farm  in  New  York  State.  Wisconsin  and  New  York  lead 

all  other  states  in  value  of  dairy  products. 

CHAPTER  IX 

DAIRY  PRODUCTS 

UNIT  1— MILK  AND  THE  DAIRY  INDUSTRY  IN  NORTH  AMERICA 


Some  Locations.  Let  someone  point  out 
fifteen  places  in  many  different  parts  of  the 
world.  Let  each  of  the  class  make  a correct 
list  of  milk  animals  that  would  be  at  home  in 
each  place. 


Milk.  Mnk  is  the  natural  food  for  the 
young  of  that  very  large  class  of  animals 
called  mammals.  Even  the  seal  and  the 
whale  are  mammals.  Man  has  taken  milk 
for  his  own  use  from  various  animals,  chiefly 
from  the  cow,  goat,  camel,  mare,  sheep, 
reindeer,  and  Asiatic  buffalo.  Only  one  of 
these  animals  produces  milk  in  large  quanti- 
ties for  commercial  markets,  but  each  of  the 
others  is  of  great  importance  to  some  group 
oi  groups  of  farmers  or  nomads. 

Milk  of  the  camel  and  mare.  Many 
camel  nomads  of  the  Sahara-Arabia  region 
use  camel’s  milk.  This  milk  probably 
reaches  its  greatest  degree  of  importance  to 
a people  in  that  httle-known  land  called  the 
Empty  Quarter  of  Arabia.  Very  httle  water 
is  to  be  had  there.  What  is  found  is  so 
salty  that  man  cannot  drink  it,  nor  can 
any  domestic  animal,  save  the  camel.  Men 
who  go  to  the  Empty  Quarter  for  a season 
have  only  the  milk  of  their  camels  to 
drink. 

Mare’s  milk  is  a great  stand-by  of  the 
horse  nomads  of  Mongolia  and  Central 


Asia.  It  is  said  to  be  nourishing  and  also 
very  refreshing. 

Milk  from  sheep,  godts,  and  reindeer. 
Sheep  and  goats  are  the  chief  property  of 
the  camel  nomads  of  Mongolia,  Central 
Asia,  the  plateau  of  Iran,  Arabia,  and  the 
northern  edge  of  the  Sahara.  The  nomads 
travel  on  camels,  horses,  or  donkeys,  but 
most  of  them  make  their  chief  hving  from 
sheep  and  goats. 

This  pair — the  sheep  and  the  goat — like 
the  camel,  can  produce  milk  while  living  on 
harsher  and  drier  herbage  than  that  of  the 
cow.  Therefore  sheep  and  goats  have  long 
been  important  producers  of  milk  as  well  as 
meat  in  the  Mediterranean  region,  where  the 
summers  are  dry  and  the  pasture  is  poor 

One  day,  while  riding  through  a Portu- 
guese estate,  I came  upon  two  men  with 
a pen  of  several  hundred  sheep  whose 
lambs  had  been  taken  away.  The  men  were 
milking  the  sheep.  The  milk  was  to  be 
made  into  cheese  for  winter  food  for  the 
people. 

The  Greeks  have  a breed  of  sheep  which, 
in  addition  to  the  usual  product  of  wool 
and  mutton,  is  especially  famed  for  its 
heavy  yield  of  milk. 

The  goat  is  used  for  milk  much  more  than 
is  the  sheep.  Everywhere  in  the  Mediter- 
ranean region  it  is  a common  sight  to  see  a 
1)  sc-7 


112 


DAIRY  PRODUCTS 


Fig.  A.  Mass  production  of  milk.  This  huge  merry-go-round  of  a thousand-cow  dairy  near  Trenton,  New  Jersey, 
lets  39  men  do  work  that  had  been  done  by  110  in  the  old  hand  way.  The  diagram  above  shows  how  the  system 

works. 


(A)  The  cows  step  onto  the  moving  platform. 

(B)  The  cows  are  washed  almost  automatically. 

(C)  Each  cow’s  udder  is  wiped  off  with  two  individueil  sterilized 
towels. 

(D)  Milk  samples  from  each  quarter  of  the  cow’s  udder  examined 
by  drawing  it  on  a fine-mesh  copper  strainer. 

(E)  The  milking  machines  are  attached  to  the  cow. 

(F)  The  platform  moves  15  feet  a minute  in  direction  “G”  and 
completes  a revolution  in  12  Vz  minutes.  By  this  time  the  cow 


has  been  milked  and  you  can  see  her  stepping  off  the  platform 
to  go  back  to  her  living  quarters. 

(K)  The  milk  is  automatically  dumped  from  the  Pyrex  jars  Q), 
weighed,  and  piped  to  the  bottling  room. 

The  milking  machine  is  thoroughly  rinsed  in  cold  water  and 
then  sterilized  by  hot  water  before  being  used  on  another  cow. 
Note  observation  room  for  visitors,  shut  off  by  glass  from  milk- 
ing room. 


The  users  of  this  machine  say  that  all  cows  should 


be  kept  in  thousand-cow  herds  and  milked  this  way. 


herd  of  goats  walking  through  the  streets 
of  a town.  If  a woman  wants  to  buy  milk, 
she  brings  out  a pail  or  bottle,  and  the  goat 
is  milked  in  front  of  her  door.  The  goat- 
herd milkman  then  drives  his  living  milk 
carts  on  down  the  street  until  he  meets 
another  customer  who  has  heard  the  tin- 
kling of  the  goat  beUs. 

The  goat  will  give  more  milk  in  pro- 


portion to  her  weight  or  her  food  than  the 
cow.  But  the  goat’s  milking  period  is 
usually  short,  and  she  is  too  small  to  bother 
with  where  land  is  abundant  and  milk  is 
wanted  in  large  quantities.  Goat’s  njilk  is 
of  especial  value  for  infants  and  invalids. 

The  goat  provides  also  the  chief  local 
milk  supply  in  many  parts  of  the  tropic 
grasslands  and  the  trade-wind  shores.  1 
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Fig.  A.  More  mass  production.  Milk  from  cans,  tank  cars,  and  tank  trucks  is  bottled  by  machinery  in  city 

dairies  for  delivery  to  the  home  and  grocery. 


have  seen  goats  around  the  thatched  or  tin- 
roofed  houses  of  Cuba,  Dominican  Repub- 
lic, Puerto  Rico,  Central  America,  the 
Philippines,  and  Sumatra.  They  are  nearly 
everywhere  in  India.  Travelers  report 
goats  from  many  parts  of  the  African  grass- 
lands, especially  from  East  Africa. 

Reindeer  milk  is  a very  important  food 
for  most  of  the  so-called  reindeer  peoples 
(page  40).  Reindeer  cheese  from  Sweden 
can  be  bought  in  a few  places  in  the  United 
States. 

The  cow.  The  cow  gives  the  human 
race  more  milk  than  do  aU  the  other 
animals  combined.  This  most  useful  friend 
of  man  came  out  of  Asia  with  our  migrating 
ancestors  thousands  of  years  ago.  For 
many  centuries  her  domain  has  included  aU 
parts  of  Europe  except  the  Far  North.  After 
the  era  of  exploration,  Europeans  took  the 
cow  with  them  to  North  America,  South 
America,  Australia,  and  South  Africa.  She 
is  now  at  home  to  some  extent  on  all  the 
grasslands,  corn  belts,  and  small-grain  belts 
of  the  world. 

The  location  of  dairies  near  cities. 
The  people  of  every  city  wish  to  buy  some 


fresh  milk.  Milk  will  keep  sweet  for  a 
short  time  only,  and  therefore  must  be  sent 
quickly  from  producer  to  consmner.  Be- 
cause of  this  fact,  dairy  farms  have  devel- 
oped near  every  city.  Now  that  we  have 
refrigeration  and  express  trains,  it  is  pos- 
sible to  send  fresh  milk  greater  distances. 
Milk  trains  make  runs  of  several  hundred 
miles  every  day  (Fig.  114-A).  The  cream 
pitchers  of  Boston  are  filled  with  cream, 
the  delicious  yeUow  fluid  which  comes 
in  part  from  Minnesota,  Wisconsin,  and 
Kansas  in  refrigerated  express  cars.  But 
the  dairies  near  most  cities  are  stiU  im- 
portant. 

Dairying  in  New  England,  the  Middle 
Atlantic  States,  and  eastern  Canada. 
Here  farmers  have  the  two  main  reasons 
for  keeping  cows — great  city  populations 
eager  for  nulk  and  farms  not  wholly  suitable 
for  the  plow.  Because  the  land  is  hflly,  it 
should  not  be  plowed  frequently;  because 
it  is  rocky,  it  cannot  be  plowed  easily — 
perhaps  not  at  all.  But  cows  can  climb  over 
rocks  and  hills  and  eat  the  grass.  The 
grass  is  excellent  because  summer  in  this 
part  of  North  America  is  cool  and  usually 
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has  enough  rain  to  produce  grass.  Edible 
grasses  do  best  in  a cool  rather  than  in  a 
hot  summer. 

The  silo.  The  silo  (Fig.  196-A)  is  a 
clever  invention  that  has  done  much  to  aid 
the  dairyman.  The  corn  crop  is  cut  and 
put  into  the  silo  when  it  is  grown  but  before 
it  is  ripe.  Almost  all  dairy  farms,  even  the 
smaller  ones,  have  one  or  more  silos. 

The  Corn  Belt  and  the  Spring-Wheat 
Belt.  Dairying  is  more  important  on  the 
northern  edge  of  the  Corn  Belt  than  in  the 
central  parts  for  some  of  the  same  reasons 
that  make  it  important  in  New  England. 
Another  reason  is  that  the  farmer  has  a 
long,  cold  season  with  little  work  that  he 
can  do.  Thus  the  dairy  farm  is  much  more 
important  in  southern  Wisconsin  and  south- 
ern Minnesota  than  in  Iowa.  The  wheat 
farmers  on  the  edge  of  the  Spring- Wheat 
Belt  have  begun  to  put  up  silos,  grow 
alfalfa  hay,  and  have  herds  of  cows.  This 
keeps  them  busy  in  winter.  Thus  much  of 
the  butter  for  the  school  lunch  in  New 
England,  New  York,  New  Jersey,  and  Penn- 


sylvania comes  in  full  carloads  from  Wis- 
consin, Minnesota,  Nebraska,  and  the 
Dakotas.  The  demand  for  dairy  products 
in  the  Eastern  States  is  greater  than  the 
farms  can  at  present  supply. 

Dairying  in  the  Southern  States. 
The  Southern  States  have  a long  summer  in 
which  to  grow  cow  feed,  and  the  dairy  in- 
dustry has  increased  there  in  recent  years. 
But  much  butter,  cheese,  and  condensed 
milk  are  shipped  from  the  North  Central 
States  and  the  West. 

Dairying  in  the  Western  States.  How 
many  reasons  can  you  give  why  a man  with 
a small,  irrigated  farm  in  Colorado,  Arizona, 
California,  or  some  other  western  state 
might  go  into  the  dairy  business?  Some  of 
these  irrigated  spots  now  send  butter  to 
points  east  of  the  Mississippi  River. 

Cheese  and  condensed  milk.  These 
two  concentrated  products  afford  handy 
ways  of  getting  milk  to  distant  markets. 
A hundred  pounds  of  milk  makes  from  8 to 
14  pounds  of  hard  cheese,  depending  on  the 
kind  of  cheese.  Much  of  the  cheese  comes 
from  the  same  localities  that  produce  but- 
ter. Sometimes  the  same  neighborhood  has 
creameries  for  butter,  cheese  factories,  and 
nulk-condensing  plants. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Influence.  See  how  many  different  ways  you 
can  find  in  which  climate,  surface,  and  soil  help  or 
hinder  man  in  the  dairy  business. 

A freight  problem.  In  the  North  Central 
States  it  costs  48^  to  send  100  lb.  of  butter,  packed 
in  tins,  second-class  freight  for  100  miles.  It  costs 
Ali  to  send  ten  gallons  of  cream  (weighing  about 
100  lb.)  100  mUes.  If  you  were  a dairy  farmer 
living  in  this  section  and  could  not  seU  your  milk 
for  city  use,  which  would  be  the  cheaper  way  to 
market  your  products,  by  sending  butter  or 
cream?  How  does  this  explain  the  location  of 
many  creameries?  Explain  the  statement,  "Dis- 
tant locations  produce  concentrates,”  and  give 
all  the  facts  you  can  that  help  to  prove  it  or  dis- 
prove it. 

Awarding  prizes.  We  have  some  ribbons 
to  give  away.  Blue,  first  place.  Red,  second 
place.  White,  third  place.  To  what  countries  or 
states  would  you  give  them  if  you  were  judging 
them  as  dairy  regions?  Explain. 
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Fig.  A.  Milking  in  the  field  in  Brittany.  The  cows  are  chained  to  stakes  in  the  pasture  field.  When  the  cow 
has  eaten  the  grass  within  reach,  the  stake  is  moved.  By  this  system,  called  tethering,  and  much  used  in  Europe, 
the  cows,  in  long  rows,  move  gradually  across  the  field.  The  grass  is  not  trampled  needlessly  and  the  yield 

is  greater. 


UNIT  2— DAIRYING  IN  OTHER 
CONTINENTS 


Problem.  Discover  the  resemblances  be- 
tween the  dairy  industry  in  foreign  countries 
and  that  in  the  United  States. 

Dairying  in  northwestern  Europe. 
The  cool  summer  weather  of  northwestern 
Europe  makes  better  grass  than  grows  in 
the  United  States.  Also,  there  are  the 
two  main  reasons  for  dairying — hundreds 
of  cities  with  a population  of  more  than 
10,000  people,  and  many  small  farms. 
Small  farms  must  be  worked  intensively  to 
produce  a hving  for  a family,  and  dairying 
is  one  way  of  doing  this.  Dairying  is  there- 
fore important  in  aU  the  countries  of  central 
and  northwestern  Europe. 

The  United  Kingdom  is  the  largest  butter 
importer.  Butter  comes  by  the  million 
pounds  from  Austraha,  New  Zealand,  the 
Irish  Free  State,  the  Netherlands,  and, 
above  all,  from  Denmark. 

Denmark  is  sandy  land  much  hke  Long 
Island  or  southern  New  Jersey — no  coal,  no 
oil,  no  water  power,  no  iron,  no  copper,  just 
sandy  land — and  that  far  from  rich,  but 
having  a rainfall  sufficient  for  crops.  The 
people  almost  have  to  he  farmers.  What  else 
can  they  do?  By  applying  brains  to  busi- 
ness, the  Danes  have  made  themselves  the 
most  skilful  dairymen  in  the  world. 


A Danish  dairy  farmer  sitting  at  his 
dinner  table  one  summer  day  looked  out 
the  doorway.  He  looked  again,  got  up, 
left  his  unfinished  dinner,  hurried  out,  and 
put  blankets  on  the  cows.  A change  in 
wind  direction  had  occurred;  the  cows  must 
not  get  chiUed;  that  wordd  reduce  the 
amount  of  their  milk. 

Ships  loaded  with  butter  leave  Denmark 
almost  every  evening  for  London,  Hull, 
Newcastle,  Leith,  and  other  British  ports. 

Other  countries  are  copying  Denmark’s 
example.  The  farmers  in  southern  Nor- 
way, southern  Sweden,  Poland,  Latvia, 
Estonia,  and  Finland  are  all  in  situations 
resembling  that  of  the  Danish  farmer  and 
are  following  the  Danish  plan  by  turning 
more  and  more  to  dairying  and  the  export 
of  butter.  The  mountain  pastures  of 
Switzerland,  the  French  Alps,  and  the  Jura 
Mountains  make  dairying  important  to 
that  region.  The  people  ship  much  cheese 
and  milk  chocolate. 

The  dairy  industry  in  the  Southern 
Hemisphere.  New  Zealand,  so  very  far 
away  from  any  market  for  farm  produce, 
has  good  rainfall  and  excellent  pastures. 
She  has  found  that  by  sending  butter  to  the 
Mother  Country  she  can  get  cash  to  pay 
for  the  thousands  of  different  things  that 
a httle  country  cannot  make  and  therefore 
must  buy. 
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Fig.  A.  This  milk  goat  gave  over  4000  pounds  of  milk 
in  nine  months.  If  a quart  of  milk  weighs  approx- 
imately two  pounds,  how  many  quarts  did  she  give,  on 
the  average,  each  day? 


Fig.  B.  Cow  of  dairy  breed — Jersey  breed — from  the 
isle  of  Jersey  in  the  English  Channel.  This  cow  gave 
16,657  povmds  of  milk  and  740  pounds  of  butterfat  in 
twelve  months.  Four  povmds  of  butterfat  make  five 
pounds  of  butter.  Compare  her  with  Figs.  107-A  and 
116-C.  To  get  the  large  milk  yields  and  to  spend  his 
money  wisely,  the  dairy  farmer  weighs  the  food  for 
each  cow  so  that  she  may  get  the  right  proportions  and 
amounts  of  food  elements. 


Fig.  C.  Dual  purpose  cow.  Picture  taken  in  late  July 
at  6700  feet  elevation,  at  her  cheese  station.  She 
wears  her  parade  collar  of  ornamented  leather,  costing 
$24;  also  the  low-bass  bell  of  the  cowbell  orchestra. 


Pounds  per  Capita 


Fig.  D.  What  does  this  graph  tell  you  about  the  pro- 
duction of  oUve  oil?  of  butter?  Does  climate  help  to 
explain? 

Australia  also  exports  some  butter,  but 
her  irregular  rainfall  has  kept  the  industry 
from  growing  as  fast  as  that  of  New  Zealand. 

TeU  some  things  that  you  learn  from  the 
table  about  butter  on  page  358. 

The  live-stock  industry  of  Argentina  has 
been  going  through  the  same  stages  that  we 
have  found  in  our  own  country.  First  they 
produced  meat,  then  they  turned  to  the 
more  intensive  dairy.  Argentina  was  for  a 
time  a butter  importer.  Then  the  dairies 
near  Buenos  Aires  grew  to  the  point  where 
they  supplied  the  home  market,  and  now 
she  has  a considerable  export  of  butter  to 
Europe. 

The  zebu  and  the  Asiatic  buffalo. 
Milk  is  almost  unknown  as  an  article  of 
food  in  China,  although  miUions  of  farmers 
have  work  cows.  In  India  the  hump- 
necked breed  of  cattle  (Fig.  103-B)  called 
the  zehu  is  used  chiefly  as  a work  animal. 
It  gives  small  quantities  of  milk  much  like 
that  of  the  common  cow.  Some  milk  is 
obtained  in  India,  Siam,  and  Indo-China. 
In  the  East  Indies  a scanty  supply  of  milk 
comes  from  the  water  buffalo.  The  milk 
has  nearly  twice  as  much  cream  as  that  of 
the  cow. 

In  hot  countries  milk  is  hard  to  keep 
sweet,  and  insects  and  diseases  interfere 
with  the  efficiency  and  health  of  the  animals. 
In  1933  a quart  of  good  milk  cost  17  cents 
in  Calcutta,  and  an  unskilled  laborer’s  wage 
was  24  cents  a day.  In  Bombay  the  average 
consumption  of  milk  was  only  three  ounces 
a day  for  a person;  more  than  half  of  the 
population  used  no  milk  whatever. 

THOUGHTFUL  READING 

See  who  can  write  the  best  set  of  review  ques- 
tions for  this  chapter. 
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Figs.  A-B.  At  the  left  the  farmer’s  wife  takes  a jar  of  home-canned  fruits  or  vegetables  from  her  cupboard  for 
the  family  dinner.  At  the  right  is  a modern  canning  factory. 


CHAPTER  X 

THE  VEGETABLE  INDUSTRIES 


UNIT  1— THE  NEW 


Problem.  Explain  how  new  knowledge  and 
machines  have  made  vegetables  more  important. 

Vitamins.  A Dutch  physician  in  Java, 
whose  name  was  Eijkman,  had  a coop  of 
chickens  that  suddenly  got  sick.  The 
symptoms  were  Hke  those  of  a dreaded 
disease  called  beriberi  which  often  killed  men 
on  long  sea  voyages.  The  chickens  had 
eaten  polished  rice — ^rice  from  which  the 
outer  coating  called  bran  had  been  re- 
moved. The  sick  chickens  all  got  well 
quickly  when  Doctor  Eijkman  fed  them  un- 
polished rice.  The  bran  on  the  unpolished 
rice  had  provided  vitamins.  ''Vitamins 
have  been  called  'the  hve  element  in  foods’ 
and  their  function  Hkened  to  the  'ignition 
spark’  of  the  internal  combustion  engine.”* 

Vitamins,  as  their  name  imphes,  are  vital 
— absolutely  necessary — for  normal  growth 
and  for  health.  Foods  especially  rich  in 
vitamins  are  milk,  fruit,  vegetables,  liver, 
cod  Hver  oil,  and  the  germ  of  wheat. 
White  flour,  lean  meat,  and  reflned  sugar 
have  no  vitamins. 

Mineral  salts.  "Only  flve  of  the  thir- 


TANCE  OF  VEGETABLES 

teen  elements  which  enter  into  the  com- 
position of  the  body  are  present  in  the 
carbohydrates,  fats,  and  proteins  that  sup- 
ply the  fuel  or  energy  needs  of  the  body.”* 
The  other  eight  elements  needed  for  growth 
and  health  must  come  from  the  mineral 
salts.  Foods  especially  rich  in  mineral 
salts  are  vegetables,  particularly  leafy  ones, 
fresh  fruits,  whole  grains,  milk,  cheese, 
eggs,  and  some  meats.  Doubtless  many  of 
the  boys  and  girls  who  study  this  book  are 
members  of  farm  clubs,  and  therefore  are 
studying  the  rules  of  health.  They  are 
learning  to  drink  more  milk  and  eat  more 
vegetables. 

New  foods.  We  now  have  many  vege- 
tables that  were  unknown  to  George  Wash- 
ington. For  example,  about  1850  the 
tomato  was  a little  wrinkled  thing  called  a 
love  apple.  It  was  considered  poisonous  by 
many,  and  regarded  only  as  a curiosity. 
We  now  know  that  the  tomato  is  an  un- 
usually wholesome  food,  rich  in  vitamins. 

* Nutrition  and  Physical  Fitness,  by  L.  Jean 
Bogert,  Ph.D.,  W.  B.  Saunders  Co.,  Philadelphia, 
1931. 
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rapidly,  especially  after  1880  when 
a speedy  can-making  machine  was 
invented.  Millions  of  housekeep- 
ers now  can  fruits  and  vegetables 
in  glass  jars  and  tin  cans  for  home 
use.  Commercial  canning  is  now 
an  enormous  industry  whose  prod- 
ucts are  used  in  almost  every  vil- 
lage and  found  in  almost  every 
crossroads  store  throughout  the 
length  and  breadth  of  America, 
Europe,  and  many  countries  in 
other  continents. 

Vegetables  by  express  train. 
George  Washington  ate  vegetables 
when  they  ripened  in  his  garden, 
and  as  long  thereafter  as  he  could 

Fig.  A.  The  colonial  kitchen  with  its  dried  vegetables  and  fruits  them.  But  now  night  and 

hanging  from  the  rafters.  The  girl  is  churning  milk  in  order  to  get  day,  for  several  months  of  the  year, 
butter.  Her  mother  is  weaving  on  a loom.  What  else  do  you  see?  trainloads  of  fresh  vege- 

It  has  become  a standard  article  of  diet  for 


millions.  Gardeners  have  selected  the 
largest  and  best  tomatoes,  year  after  year, 
and  from  their  seed  have  developed  many 
large  and  luscious  varieties. 

Keeping  vegetables.  We  know  many 
ways  of  preserving  vegetables  that  were 
unknown  to  Martha  Washington. 

The  colonial  farm  kitchen  was  festooned 
often  with  strings  of  dried  peppers,  dried 
fruit,  dried  pumpkins,  herbs  for  seasoning 
and  for  medicine.  In  those  days  each  farm 
supplied  its  people  with  what  could  be  grown 
and  kept.  Each  town  ate  what  grew  in 
the  neighborhood.  The  farmer  put  away 
in  his  root  cellar,  or  in  a pit  covered  with 
earth,  turnips,  beets,  parsnips,  salsify,  and 
cabbage.  Perhaps  he  made  a barrel  of 
sauerkraut.  Cabbage,  with  its  health- 
giving qualities,  has  been  a most  important 
vegetable  since  Roman  times. 

Canning.  Before  1806  a Frenchman 
discovered  that  if  he  heated  food  to  the 
boiling  point  and  at  once  sealed  it  from  the 
air,  the  food  did  not  change  but  remained 
good  for  a long  time.  The  discovery  of 
canning  was  not  utilized  much  anywhere 
until  Civil  War  times.  Canned  food  was 
fed  to  the  soldiers.  Canning  then  spread 


tables  rumble  past  George  Washington’s  old 
home  at  Mount  Vernon  on  their  way  from 
Southern  truck  farms  to  Northern  dinner 
tables.  The  cars  are  cooled  in  summer 
and  warmed  in  winter.  The  American 
home  now  has  three  sources  of  supply  for 
vegetables:  those  that  are  grown  near-by; 
those  that  come  in  cans  from  almost  any- 
where; those  that  come  fresh  by  express 
from  many  distant  places.  Most  vege- 
tables can  be  bought  at  aU  seasons  in  Ameri- 
can cities  and  towns. 

During  the  week  ending  April  29,  1933, 
15,735  cars  of  fruits  and  vegetables  were 
sent  to  market  in  the  United  States.  This 
included  1180  cars  of  lettuce  and  995  cars 
of  strawberries.  Central  California  alone 
sent  619  cars  of  lettuce  and  366  cars  of  green 
peas.  There  was  nothing  unusual  about 
this  week.  It  was  just  an  ordinary  week 
in  a year  when  business  was  bad,  but  it 
shows  how  we  bring  food  from  far  places  in 
the  machine  age. 

THINGS  TO  DO 

Applying  your  knowledge.  Use  each  of  the 
following  words  correctly  in  a sentence  which  tells 
something  about  the  unit:  mineral  salts,  vitamins, 
cannery,  cod  liver  oil,  new  foods,  leafy  vegetables, 
labels,  “supply  area,”  California,  Dr.  Eykman’s 
chickens,  factory,  tin,  glass,  kitchen. 
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UNIT  2— THE  AMERICAN  VEGE- 
TABLE INDUSTRY 


Locating  Farms.  Explain  how  and  where  a 
man  in  this  country  might,  with  his  own  labor, 
operate  two  truck  farms  in  far  separated  places. 
Could  he  operate  three,  each  having  a shipping 
season  of  five  or  six  weeks?  If  so,  where? 

Soils  for  vegetables.  Cabbage  and 
onions,  lettuce  and  spinach,  beets  and 
radishes,  peas  and  beans,  watermelons  and 
cantaloupes,  and  all  the  other  annual  plants 
whose  produce  we  call  vegetables  or  fruits 
thrive  well  in  sandy  soil.  Such  soh  may 
not  be  naturally  fertile,  but  it  can  be  made 
productive  by  plowing  under  some  or  all  of 
the  following:  green  crops,  animal  manure, 
commercial  fertihzer,  or  lime.  It  is  fortu- 
nate that  sandy  soil  which  does  not  suit 
grass,  hay,  or  wheat  so  well  can  be  used  for 
vegetables. 

Sandy  soil  has  the  advantage  of  being 
easy  to  plow,  plant,  and  cultivate.  It  dries 
quickly  and  therefore  can  be  plowed  soon 
after  rain.  In  spring,  sandy  soil  gets  warm 
more  quickly  than  do  heavy  clay  soils,  and 
therefore  can  be  planted  many  days  earlier. 
For  these  reasons  the  growing  of  vegetables 
tends  to  be  speciahzed  on  sandy  soils. 

Differences  in  climate  help  to  scatter  the 
vegetable  industry  to  all  parts  of  the 
country.  For  example,  lettuce,  a cool- 
weather  plant,  comes  from  the  warmest 
part  of  our  country  in  winter,  but  in  July 
and  August  farmers  are  harvesting  fields  ot 
lettuce  in  cool  valleys  at  7000  or  8000  feet 
above  sea  level  in  the  Rocky  Mountains. 

Growing  for  the  local  market.  Nearly 
every  city  in  the  United  States  has  truck 
farms  near  it.  A truck  farmer  grows  fields 
of  vegetables  very  much  as  other  farmers 
grow  fields  of  corn,  but  it  takes  more  work 
to  grow  an  acre  of  vegetables  than  it  does 
to  grow  an  acre  of  grain.  The  truck 
farmer  who  sells  his  produce  in  the  near-by 
town  does  not  have  to  pay  railroad  freights 
or  put  the  vegetables  in  expensive  packages. 
Thus  he  has  an  advantage  over  the  grower 
who  ships  to  a distant  market.  For  these 


Seven  Vegetables  Grown  for  Sale 


Fig.  A.  As  you  read  this  unit,  find  each  vegetable- 
growing region  which  is  described. 


Fig.  B.  A vegetable  garden.  Name  as  many  of  the 
vegetables  as  you  can. 


reasons  truck  farming,  which  is  an  intensive 
form  of  agriculture,  is  nearly  always  found 
in  or  near  densely  peopled  localities. 

Growing  for  the  early  market.  Five 
warm  sections  along  the  southern  border  of 
the  United  States  make  a specialty  of  send- 
ing vegetables  to  market  early,  thus  getting 
high  prices  at  a time  when  there  is  other- 
wise Httle  green  produce  in  market.  The 
five  sections  are  Florida,  the  lower  Rio 
Grande  Valley  of  Texas,  the  Salt  River  Val- 
ley near  Phoenix,  Arizona,  the  Imperial 
Valley  of  California  and  Arizona,  and  the 
Los  Angeles  region  of  southern  California. 
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Fig.  A.  If  these  wet  lands  were  drained,  what  crops 
might  be  raised  on  them? 


In  each  of  these  locahties  one  may  see 
farmers  busy  planting  crops  in  November, 
December,  and  January.  All  through  the 
winter  Southern  truck  farmers  cultivate  and 
harvest,  much  as  Northern  farmers  do  along 
the  shores  of  the  Great  Lakes  in  spring  and 
summer. 

The  truck  farmers  in  these  five  regions 
grow  a great  variety  of  vegetables  which 
they  ship  in  winter. 

South  Texas  has  a great  specialty  of 
spinach  and  onions,  which  in  their  season 
are  shipped  by  the  trainload.  The  Los 
Angeles  region  ships  much  winter  lettuce. 
The  Imperial  Valley  speciaHzes  in  lettuce 
and  in  cantaloupes  and  muskmelons.  If 
the  price  promises  to  be  good,  the  aLfalfa 
fields  are  plowed  to  make  room  for  lettuce 
and  melons.  If  the  price  is  low,  the  land 
is  sown  again  to  alfalfa  to  make  the  more 
rehable,  but  usually  less  valuable,  crop  of 
hay. 

The  farmer  who  grows  vegetables  for  this 
early  market  has  a very  short  season.  The 
truck  farmers  of  Georgia,  South  Carolina, 
and  North  Carohna  have  a lower  freight 
rate  to  the  great  consuming  centers  of  the 
North  and  Northeast  than  do  the  farmers 
of  Florida  or  California.  When  the  harvest 
moves  north,  prices  dechne  in  Florida  to 
such  an  extent  that  crops  are  often  left 
in  the  field.  Similar  waste  occurs  from 
time  to  time  in  almost  every  vegetable- 
growing center. 

Vegetables  for  the  cannery.  The 


greatest  single  region  for  the  production  of 
vegetables  is  on  the  sandy  coastal  plain 
between  New  York  and  northern  North 
Carohna  (Fig.  119- A).  In  season,  this 
region  sends  fresh  vegetables  to  city  dwel- 
lers near  it  and  to  the  miUions  who  five  to 
the  north  and  even  to  the  south  of  it. 
But  the  greater  part  of  the  crop  is  taken  to 
hundreds  of  canning  factories  whose  frame 
buildings  are  scattered  up  and  down  this 
region.  Small  canning  factories  are  located 
in  country  villages,  beside  wharves  on  the 
Chesapeake  and  its  branches.  Larger 
factories  are  in  Baltimore,  Philadelphia, 
and  the  smaUer  cities  of  the  plain.  In  June 
a factory  may  be  busy  with  peas;  in  July 
with  string  beans;  in  August  and  Septem- 
ber with  tomatoes  and  peaches;  in  October 
with  pears  and  pumpkins. 

Similar  trucking  centers  producing  for 
both  the  near-by  market  and  the  canning 
factory  are  found  along  the  shores  of  the 
Great  Lakes  from  New  York  to  Wisconsin, 
and  also  in  California.  In  winter  the  Lake 
region  sends  out  thousands  of  carloads  of 
cabbage  which  has  been  stored  in  cellars 
until  needed.  Some  of  these  cars  go  south. 
At  the  same  time  the  more  expensive  new 
cabbage  from  Florida  and  Texas  is  coming 
north. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

The  American  vegetable  industry.  1.  What 
soils  and  conditions  of  climate  do  vegetables  and 
fruits  require? 

2.  What  is  "truck  farming”?  Where  is  the 
largest  truck-farming  area? 

3.  Does  the  truck  farmer  need  the  same  amount 
of  labor  throughout  the  year?  Compare  him 
with  the  dairy  farmer  and  the  wheat  farmer  in 
this  respect. 

4.  What  sections  of  our  country  grow  vegetables 
for  the  early  market?  Fill  in  a map  showing 
these  regions.  Fill  in  an  outline  map  showing  all 
the  vegetable-producing  areas  of  our  country. 
Which  region  leads? 

5.  Are  vegetables  always  canned  where  they  are 
produced? 

6.  What  correct  answers  can  be  made  to  the 
question  at  the  top  of  page  119? 

7.  Make  a talk  about  Figure  120- A using  the 
words  resources,  future,  permanence. 
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UNIT  3— VEGETABLES  IN  OTHER 
COUNTRIES 

i 

An  International  Conversation.  Con- 
duct an  imaginary  conversation  between  vege- 
table growers  from  four  different  countries. 

Vegetables  in  Europe.  The  vegetable 
industry  of  Europe  is  much  hke  that  of  the 
United  States,  but  there  is  much  more  hand 
labor  (Figs.  121-A  and  125-A).  As  we  have 
special  centers  along  our  southern  borders, 
so  has  Europe.  In  southern  Spain,  pro- 
tected from  the  north  wind  by  mountains, 
the  fertile  plains  of  Malaga,  Almeria,  and 
Valencia  face  the  Mediterranean,  catch  the 
southern  sun,  and  are  green  with  winter 
crops.  In  the  late  winter  and  early  spring, 
while  express  trains  are  rushing  fruits  and 
vegetables  northward  through  the  United 
States,  boats  are  carrying  produce  from 
Spain  and  other  Mediterranean  shore  loca- 
tions out  through  the  Strait  of  Gibraltar, 
to  England  and  other  north  European  ports. 

A part  of  the  produce  moves  to  interior 
Europe  by  rail. 

In  these  favored  Mediterranean  spots 
crops  can  be  produced  throughout  the  year 
despite  summer  drought,  because  water  for 
irrigation  is  available  from  near-by  high 
mountains.  All  summer  long  in  these  lands 
a succession  of  crops,  from  earliest  lettuce  to 
latest  potato,  follows  one  another. 

Vegetables  in  the  Orient.  The  Chinese 
and  the  Japanese  make  greater  use  of  vege- 
tables than  do  the  peoples  of  the  western 
world.  The  slogan,  "Eat  more  greens,” 
which  American  school  children  hear  from 
the  teachers  of  nutrition,  and  which  their 
parents  hear  from  the  dietitians  and  physi- 
cians, is  an  old  story  to  the  Chinese.  One 
American  observer  thinks  that  in  some  parts 
of  China  the  food  of  the  people  is  composed 
of  leaf  greens  to  the  extent  of  30  per  cent  of 
the  whole  by  dry  weight.  The  Chinese  eat 
the  tips  of  young  alfalfa  and  many  other 
kinds  of  leaf  greens  which  are  unknown  to 
us.  I have  seen  Chinese  gardeners  carry- 
ing water  to  irrigate  the  cabbages  that 
they  store  in  caves  and  cellars  to  be  kept  | 


Fig.  A.  Vegetables  grown  under  glass,  near  Paris, 
France.  The  glass  roof  and  the  board  frame  make  a 
new  climate  so  warm  that  plants  can  be  planted  much 
earlier  in  the  spring  and  so  damp  that  they  grow 
rapidly.  How  does  the  express  train  interfere  with 
this  business  of  the  gardener  near  the  city? 

through  the  winter.  I have  seen  Mongols 
loading  their  carts  with  Chinese  cabbages, 
which  they  take  to  the  Mongohan  desert 
where  no  vegetables  can  grow. 

The  Japanese  make  a specialty  of  rad- 
ishes, some  of  which  are  as  long  as  one’s 
arm.  The  people  eat  the  radishes  in  a 
variety  of  ways.  They  make  pickled  radish 
which  keeps  throughout  the  year  and  is 
eaten  with  boiled  rice,  dried  fish,  soy  beans, 
and  soy-bean  sauce. 

Vegetables  in  the  tropics.  The  people 
of  the  grass-hut  villages  of  the  Congo,  the 
Amazon,  and  other  tropic  forests  grow 
vegetables  in  their  patch  gardens  in  the 
forest  clearings,  but  they  have  fewer  species 
than  we,  in  the  land  of  frost,  have.  The 
ants  and  other  insects  eat  up  seeds  and  ten- 
der plants.  I have  seen  many  a white 
man  plant  his  tropic  garden  in  old  gasoline 
cans  in  the  attempt  to  protect  the  plants 
from  some  of  the  insects. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Review.  1.  Compare  the  United  States  with 
Europe  in  the  production  of,  and  trade  in,  vege- 
tables. 

2.  What  uses  do  the  Chinese  and  the  Japanese 
make  of  vegetables?  Are  these  uses  new  to  you? 
Explain. 

3.  Tell  about  gardens  in  the  tropics. 
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Fig.  A.  A world  map  sJiowing  acreage  planted  to  potatoes.  Each  dot  represents  25,000  acres. 


plant,  yet  its  food  value  shows  that  it  is 
different  from  all  other  vegetables  except 
the  sweet  potato.  What  is  the  difference 
between  its  food  value  and  that  of  wheat, 
corn,  meat,  and  cabbage  (page  377)? 
With  what  group  of  foods  does  the  white 
potato  compete?  The  potato  is  called  a 
vegetable. 

The  fact  that  the  potato  is  a staple  human 
food,  is  food  for  farm  animals,  and  supplies 
raw  material  for  industrial  purposes,  gives 
it  a more  important  place  in  agriculture 
than  that  of  any  other  five  vegetables. 

Climate  best  suited  to  the  potato. 
What  July  isotherm  passes  through  the 
small-grain  and  potato  belts?  through  the 
corn  belts?  The  potato  grows  best  in  a 
summer  that  is  cooler  and  moister  than 
that  in  which  corn  grows.  Therefore  the 
farmer  in  the  potato  belt  often  puts  pota- 
toes into  his  crop  rotation  as  the  corn-belt 
farmer  plants  corn.  Thus  he  may  have 
oats,  clover,  potatoes;  or  sometimes,  clover, 
potatoes;  clover,  potatoes. 

Potato  production  tends  to  become  spe- 
cialized in  certain  districts.  What  does 
page  858  tell  you  about  Prince  Edward 
Island?  about  Maine?  Most  of  the  Maine 
potatoes  are  grown  in  one  locahty — the 
Aroostook  VaUey  in  the  northeastern  part 
of  the  state,  where  the  sandy  loam  sod 
seems  especially  suited  to  this  vegetable. 
Some  farmers  there  grow  a crop  of  clover, 
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Fig.  B.  On  the  level  land  of  the  Kaw  River  Valley 
potato  district  of  Kansas,  two  men  with  this  machine 
planted  200  acres  of  potatoes  in  195  hours  working 
time.  This  illustrates  mass  production  in  planting 
vegetables. 

UNIT  4— WHITE  POTATOES,  SWEET 
POTATOES,  AND  FODDER  BEETS 


Crop  Location.  Shade  a map  of  the  world 
showing  the  lands  where  each  of  the  crops 
mentioned  in  this  unit  does  well. 

The  importance  of  the  white  potato. 
The  white  potato  is  more  generally  grown 
in  the  American  garden  than  is  any  other 


POTATOES  and  fodder  BEETS 


123 


Fig.  A.  The  areas  in  black  on  this  map  have  a climate  good  for  small  grains,  potatoes,  and  grass.  Find  these 

areas  also  on  Figure  2-A. 


Fig.  B.  Mass  production  by  killing  pests.  This  tractor  lifts  up  the  vines  so  as  not  to  crush  them,  pulls  the  tank 
of  liquid,  and  runs  the  pump  that  sprays  eight  rows  of  potatoes  at  one  time.  Some  farmers  spray  their  potato 
vines  every  week.  With  such  care  some  farmers  grow  400  bushels  of  potatoes  to  the  acre. 


plow  it  under  for  fertilizer,  follow  clover 
with  potatoes,  and  the  potatoes  with 
another  crop  of  clover  for  fertilizer.  Some 
farmers  cultivate  and  spray  their  potato 
fields  with  tractors.  If  the  price  of  pota- 
toes is  good,  they  can  close  their  houses  in 
autiunn  and  go  to  Florida  for  the  winter. 

The  cool  plateau  climate  at  the  base  of 
the  Rocky  Mountains  (Fig.  122-A)  causes 
the  potato  to  be  a very  important  crop  for 


the  irrigation  farmer  in  parts  of  Colorado 
and  Idaho. 

These  northern  potato  belts  produce  the 
main  part  of  the  potatoes  eaten  in  the 
United  States  between  September  and  June. 
But  if  you  are  wiUing  to  pay  the  price, 
you  can  also  buy  new  potatoes  from  Decem- 
ber to  June.  These  are  grown  in  the  South. 
Figure  124-B  shows  that  the  potato  harvest 
travels  northward  through  a series  of 
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Fig.  A.  Potato-digging  machine  sifting  110  barrels  of  potatoes  an  acre  out  of  the  loamy  earth  in  Aroostook 
Covmty,  Maine.  (Insert)  The  underground  part  of  a potato  plant — a marvelous  thing  in  its  ability  to  make  good 

food  out  of  earth,  water,  and  air. 


EARLY  POTATOES  -r 

DATE  WHEN  PLANTING  BEGINS 


and  in  Europe?  The  potato  also 
grows  well  in  the  cool,  moist  coasts 
(Region  8-A)  of  western  Europe. 
The  white  potato,  so  long  impor- 
tant in  Ireland,  is  sometimes  called 
the  Irish  potato. 

How  many  bushels  of  potatoes 
to  a person  are  grown  in  some 
European  countries  (page  356)? 
In  the'  European  potato  belt, 
potatoes  are  food  for  man  and 
beast.  They  are  used  in  making 
bread,  candy,  and  as  fuel  for  the 
motor  car.  In  the  agriculture  of 
northwest  Europe,  the  potato  is 
not  only  an  important  food  for 
man,  but  is  also  a great  forage 
crop,  as  it  is  in  the  agriculture  of 
east-central  United  States.  Hun- 

Fig.  B.  When  do  Florida  farmers  begin  to  plant  potatoes? 

the  farmers  near  Lake  Superior?  Why  is  this  difference?  Why  European  potatoes  are  fed  to  pigS 
do  the  lines  on  the  map  curve? 


potato  centers  along  the  Atlantic  coast 
and  in  the  Mississippi  VaUey. 

Potatoes  in  Europe.  What  does  Fig- 
ure 123-A  teU  you  about  the  areas  of  the 
small-grain  and  potato  belts  in  N orth  America 


and  cows. 

Industrial  raw  material.  In  Poland, 
where  potatoes  are  more  important  to  the 
people  than  they  are  in  any  other  country, 
hundreds  of  factories  manufacture  alcohol 
from  potatoes.  The  alcohol  is  used  in 
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Fig.  A.  Harvesting  potatoes  in  France.  European  farmers  use  poorer  machinery  and  less  of  it  than  American 
farmers  do  and  produce  less  per  worker.  That  is  one  of  the  great  reasons  why  wages  in  Europe  are  usually  lower 
than  they  are  in  the  United  States.  In  the  distance  are  rows  of  tall  trees  along  a road. 


engines  as  we  use  gasoline.  Other  factories 
make  starch,  which  is  turned  into  sirup  and 
then  into  candy.  Others  make  potato  flakes 
for  export  to  Denmark  and  Switzerland  to 
be  used  in  sirup  factories  and  for  stock  food. 
In  Europe,  potato  flour  is  often  mixed  with 
wheat  flour.  Good  bread  is  made  of  the 
combination. 

Sweet  potatoes  and  cassava.  Does  it 
make  much  difference  to  your  body  whether 
you  eat  sweet  potatoes  or  white  potatoes 
(page  373)?  The  sweet  potato  is  a native 
of  the  tropics,  where  it  is  grown  by  patch 
farmers  in  both  hemispheres.  In  southern 
Nigeria,  for  example,  sweet  potatoes  are  the 
chief  food  of  the  natives.  Their  other  im- 
portant foods  are  the  yam,  a cousin  of  the 
sweet  potato,  and  the  cassava,  a bushy 
plant  with  a large  fleshy  root  whose  food 
value  is  similar  to  that  of  the  potatoes. 
The  sweet  potato  grows  best  in  the  hot 
summer  of  the  warmer  part  of  the  American 
corn  belt  and  in  southern  and  southeast- 
ern United  States.  It  thrives  in  sandy 
soils.  As  with  the  white  potato,  we  could, 
if  we  desired,  grow  several  times  as  many 
sweet  potatoes  as  are  now  grown.  Unfor- 
tunately, a temperature  below  45°  F.  starts 
the  sweet  potato  toward  quick  decay  and 
greatly  limits  the  marketing  of  this  excel- 
lent food. 


In  south  China  sweet  potatoes,  grown  in 
terraces  on  the  hills  are  cut  in  thin  shces 
and  dried  in  the  autumn  sun.  Dried  sweet 
potatoes  are  the  chief  food  of  miUions  who 
cannot  get  the  rice  which  they  prefer. 

Mangels  (fodder  beets).  Since  the 
people  in  northwestern  Europe  cannot  grow 
corn  and  many  want  to  keep  farm  animals, 
there  are  many  fields  devoted  to  a large, 
coarse  kind  of  beet,  which  the  farmers  store 
in  cellars  and  use  as  winter  food  for  nearly 
all  kinds  of  farm  stock.  Fodder  beets  are 
grown  to  a small  extent  in  the  United  States. 

THE  ESSENCE  OF  IT  ALL 

Short  talks.  Give  short  talks  on  food  values 
of  the  potato;  corn  climate;  potato  climate;  in- 
tensive agriculture;  planting  time;  cassava. 

Graphs.  Make  graphs  comparing  potato  pro- 
duction; yields  per  acre. 

Maps.  Sketch  maps  to  show  the  parts  of  the 
world  where  the  potato  is  more  useful  than  corn. 

Pictures.  Examine  each  picture  in  this  chap- 
ter and  tell  what  it  shows. 

For  extra  credit.  1.  Compare  the  usefulness 
of  the  by-products  of  potatoes,  corn,  wheat. 

2.  Study  the  production  and  marketing  of  some 
vegetable  if  one  is  grown  near  your  school. 

3.  Can  some  article  of  food  in  school  so  that  it 
will  keep  until  used. 

4.  Make  a special  report  on  one  of  the  products 
studied  in  this  chapter. 
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Fig.  A.  An  apple  orchard  in  bloom  in  the  Hood  River  Valley  in  Oregon.  Snow-capped  Moimt  Hood  rises  in 

the  distance. 


CHAPTER  XI 

FRUITS  AND  THE  FRUIT  INDUSTRIES 


Some  habits  and  needs  of  trees. 
Trees  and  some  other  plants  have,  growing 
around  their  seeds,  a nutritious  pulp  which 
the  trees  do  not  need  in  producing  seeds 
from  which  young  trees  will  grow.  The 
pulp — ^we  call  it  fruit — provides  us  with  a 
variety  of  dehcious  and  wholesome  foods. 
Fruit  is  perishable  and  resembles  vegetables 
in  its  transport  and  marketing  problems. 

Most  fruit  trees  that  grow  in  lands  of 
frost  have  the  bad  habit  of  blooming  in  the 
early  spring — sometimes  before  the  season 
of  frost  is  entirely  over.  Frost  kills  the 
young  buds  and  thus  many  a fruit  crop  is 
ruined  and  farmers  have  heavy  financial 
losses  to  bear. 

All  fruit  trees  like  deep,  porous,  well- 
drained  soil,  so  that  their  roots  may  have  a 
large  mass  of  earth  through  which  to  search 
for  food  and  drink. 

The  fruit  trees  differ  as  to  types  of  cli- 
mate they  need.  They  also  differ  in  the 
seasons  when  they  blossom  and  ripen  fruit. 
As  a consequence,  the  fruit  industry  is 


scattered  over  many  parts  of  the  United 
States  and  foreign  countries.  Like  the 
vegetable  industry,  the  fruit  industry  gives 
rise  to  much  long-distance  transport  within 
oin:  country,  within  other  countries,  and 
among  countries. 

Fruits  may  be  divided  into  three  main 
groups  on  the  basis  of  the  climates  in 
which  they  grow: 

1.  Fruits  of  cold-season  lands 

2.  Subtropic  fruits 

3.  Tropic  fruits 

Group  1:  Fruits  of  Cold-Season  Lands 

Trees  that  like  frost.  Trees  that  bear 
the  apple,  peach,  apricot,  plum,  pear,  or 
cherry  often  have  their  fruit  buds  spoiled 
and  their  early  leaves  frozen  by  frost.  Yet 
if  we  should  take  these  trees  to  a land 
where  there  is  no  frost,  they  would  be  worth- 
less. The  same  is  true  of  the  grapevine  and 
of  the  bushes  that  bear  the  blackberry  and 
the  raspberry. 
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UNIT  1— THE  APPLE 

A crop  of  many  climates.  The  apple 
is  the  most  important  of  frost-land  fruits. 
Some  apple  trees  live  for  a century.  Some 
varieties  of  apples  ripen  in  early  summer. 
Other  varieties,  ripening  later,  will  keep  in  a 
cool  cellar  untH  spring  and  in  cold  storage 
for  years.  No  other  fruit  keeps  so  well. 

The  colonists  brought  the  apple  tree 
from  Europe.  It  is  now  at  home  from  Nova 
Scotia  and  southern  Ontario  to  northern 
Georgia,  and  westward  to  where  the  Corn 
Belt  ends.  The  apple  thrives  in  the  lower 
elevations  of  the  Rocky  Mountain  region, 
in  the  cooler  sections  of  the  Pacific  coast, 
and  in  similar  climates  in  both  Northern 
and  Southern  Hemispheres.  Plant  explorers 
searching  through  Russia  have  brought  back 
varieties  of  the  apple  more  hardy  than  those 
from  western  Europe. 

Commercial  apple  growing.  In  at 
least  three  of  the  types  of  climate  pre- 
vailing in  central  North  America,  com- 
mercial apple  growing  has  developed.  One 
region  contains  Nova  Scotia,  one  contains 
Pennsylvania,  and  one  contains  western 
Oregon  and  Washington.  Like  corn,  apples 
can  be  grown  over  a wide  area. 

A number  of  speciahzed  apple-growing 
districts  have  developed  because  the  climate 
was  good  and  some  farmer  succeeded  with 
a large  apple  orchard.  Seeing  his  success, 
his  neighbors  planted  apple  trees.  These 
apple  districts  are,  of  course,  in  locations 
that  suit  the  apple  and  that  have  some 
special  protection  from  frost. 

Apples  near  the  Great  Lakes.  The 
first  region  in  North  America  to  speciahze 
in  apple  culture  was  that  part  of  the  state 
of  New  York  within  a few  miles  of  the 
shore  of  Lake  Ontario.  The  Erie  Canal 
and  early  railroads  gave  cheap  transport  to 
New  York  and  to  many  other  cities.  Apple 
orchards  now  stretch  for  miles  along  the 
lake  shore  because  the  coohng  influence  of 
the  water  delays  budding  and  blossoming 
until  most  of  the  danger  from  spring  frosts 
is  past.  In  the  fall  the  warming  influence  of 
the  water  delays  autumn  freezes  until  the 


Fig.  A.  Many  fruit  trees  can  produce  only  fruit  if  an 
insect  has  carried  pollen  from  the  blossom  of  a tree  of 
another  variety  of  the  same  species.  For  this  reason, 
orchardists  plant  different  varieties  near  to  each  other 
and  often  pay  the  bee  man  to  bring  his  bees  to  the 
orchard  at  blooming  season. 


Fig.  B.  The  agricultural  experiment  station  at  Geneva, 
New  York,  has  produced  many  new  varieties  of  fruits. 
This  figure  shows  bagged  blossoms  on  an  apple  tree. 
See  the  drawings  on  page  128. 

fruit  has  ripened  and  can  be  picked.  For 
the  same  reasons,  the  Canadians  grow 
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Figure  I is  a cross  section  of  a 
blossom  of  a pear.  It  is  much 
like  all  the  other  fruit  blos- 
soms. A is  the  undeveloped 
seed;  B,  imdeveloped  fruit; 
D,  stamens,  which  produce 
pollen,  a dust-like  substance 
that  falls  on  C,  the  pistils,  and 
is  by  them  carried  to  the  xm- 
developed  seed,  which  then 
starts  to  grow.  In  plant  breed- 
ing the  stamens  are  cut  off, 
the  blossom  protected  from 
chance  pollen,  and  pollen  of  a 
desired  kind  is  put  on  by  hand. 
From  this  seed  a new  kind 
of  fruit  will  come.  Many  new  varieties  of  nearly 
all  crop  plants  are  now  being  made  this  way.  It  is  one 
of  the  easiest  ways  by  which  the  world’s  supply  of  food 
and  raw  materials  may  be  increased.  Much  more  of 
it  should  be  done.  See  the  book  Tree  CropSy  by 
J.  Russell  Smith.  If  Figure  II  is  a cross-section  of  I 
after  it  is  partly  grown.  If  Figure  III  is  a cross-section 
of  rose  fruit,  a cousin  of  the  pear  which  makes  seeds, 
but  no  thick,  good  pulpy  fruit  as  do  pears,  apples, 
peaches,  and  plums. 

many  orchards  of  apples,  peaches,  and 
plums  between  Lakes  Erie  and  Ontario. 
The  Michigan  farmers  grow  apples  along 
the  east  shore  of  Lake  Michigan,  and  the 
Nova  Scotians  grow  them  in  the  long, 
narrow  valley  called  the  AnnapoHs  Valley, 
close  to  the  Bay  of  Fundy,  in  southwestern 
Nova  Scotia. 

Apples  on  the  Eastern  hills.  The  flat 
lands  where  wheat  and  corn  spread  their 
waving  tops  for  a hundred  miles  at  a stretch 
have  a type  of  climate  not  good  for  apples. 
Apple  trees  thrive  best  on  hills  where  there 
is  air  drainage.  One  locahty  having  this 
advantage  is  along  the  Hudson  Valley  of 
New  York  State.  Another  is  in  the  foot- 
hills and  ridges  of  the  Appalachians  in 
southern  Pennsylvania,  western  Maryland, 
northern  and  central  Virginia,  and  a corner 
of  West  Virginia.  Other  areas  that  have 
air  drainage  are  on  the  hills  of  southern 
Ohio  and  southern  Illinois,  and  the  Ozark 
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Mountains  of  northwest  Arkansas  and  near- 
by Missouri.  Yet  another  is  on  the  high 
bluffs  overlooking  the  Missouri  River  in 
western  Missouri,  southwestern  Iowa,  and 
northwestern  Kansas.  Many  apples  are 
also  grown  in  the  Great  Valley  of  Virginia 
and  West  Virginia  near  the  Potomac  River. 
Many  Virginia  apples  are  exported  to 
Europe,  the  West  Indies,  and  South 
America. 

The  irrigated  valleys.  The  greatest  of 
all  apple-producing  sections  in  North 
America  are  the  irrigated  valleys — Wen- 
atchee, Yakima,  Hood  River — upon  the 
western  side  of  the  Cascade  Mountain 
range,  in  Washington  and  Oregon.  These 
vaUeys  have  good  soil  and  air  drainage,  and 
they  receive  irrigation  water  from  snow-fed 
streams.  The  bright  and  almost  con- 
tinuous sunshine  gives  a beauty  of  color 
rarely  found  in  apples  grown  elsewhere. 

Hundreds  of  farmers  in  the  same  neigh- 
borhood grow  apples  and  many  have  no 
other  crop.  In  no  other  part  of  the  world 
is  apple  culture  so  highly  specialized. 
Many  growers  in  the  same  valley  cooperate 
in  buying  supphes.  Sometimes  they  buy  a 
trainload  of  paper  with  which  to  wrap  the 
apples.  The  growers  pack  their  fruit  in 
cooperative  packing  houses  and  seU  it 
through  cooperative  associations. 

There  are  similar  valleys  where  apples 
are  grown  by  irrigation  in  Colorado,  Idaho, 
the  Fraser  Valley  of  British  Columbia,  and 
the  cooler  parts  of  California. 

Apples  from  the  Northwest  are  eaten  in 
almost  every  town  in  the  United  States,  in 
western  Europe,  and  on  ships  at  sea.  The 
boat  that  brings  us  bananas  from  Central 
America  takes  back  some  boxes  of  apples 
(page  339). 

Apples  in  the  high  valleys.  The  pref- 
erence of  the  apple  for  cool  lands  and  a 
winter  with  frost  is  nicely  shown  in  southern 
California.  The  city  of  San  Bernardino, 
east  of  Los  Angeles,  is  a great  orange  center. 
The  oranges  are  grown  part  way  up  the 
slopes,  as  shown  in  Figure  132-A.  A few 
miles  distant  is  a higher  valley,  the  Yucaipa 
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Valley,  whose  elevation  is  more  than  2000 
feet.  This  locality  is  too  cold  for  the 
orange,  but  apple  orchards  line  its  slopes. 
Only  a few  miles  away,  but  many  hundred 
feet  below  the  apple  orchards,  orange 
orchards  abound. 

Apples  in  Europe.  Em-ope  has  good 
apple  climate  west  of  Russia,  north  of  the 
Pyrenees,  and  south  of  Scandinavia.  But, 
as  is  the  case  with  many  other  food  sup- 
plies, Europe  does  not  grow  as  many  apples 
as  she  needs.  Nevertheless,  many  apples 
are  grown  in  parts  of  England,  Fraiice,  the 
hill  sections  and  mountain  valleys  of  Ger- 
many, Austria,  and  Switzerland.  Many 
Swiss  farmers  plant  apple,  pear,  plum,  and 
walnut  trees  beside  the  roads,  and  here  and 
there  in  their  fields.  They  gather  the 
grain,  potatoes,  and  hay  that  grow  beneath 
the  fruit  and  nut  trees. 

Apples  in  Asia.  I have  never  in  my 
life  so  enjoyed  apples  as  when,  having  been 
without  them  for  some  weeks,  I visited  the 
Vale  of  Kashmir  in  March.  This  valley  in 
the  Himalayas  stands  above  the  hot  plains 
of  India,  as  does  the  Yucaipa  Valley  above 
the  orange  land  of  San  Bernardino.  One 
of  the  chief  exports  of  the  Valley  of  Kashmir 
is  apples  which  are  carried  to  the  apple-less 
land  below  in  slow-creeping  oxcarts. 

Orchards  of  Jonathan  apples  under  Japa- 
nese management  in  Chosen  reminded  me 
in  every  way  of  those  in  the  United  States, 
from  which  the  Jonathan  apple  had  gone 
to  Asia.  Apples  grow  in  northern  Japan, 
Chosen,  and  North  China,  but  are  not  im- 
portant in  China  and  Japan.  Instead  of 
apples  the  people  use  the  more  nutritious 
persimmon,  which  by  careful  selection  has 
become  a large  and  delicious  frxiit.  This 
type  of  persimmon  has  been  introduced 
into  the  United  States,  where  its  use  is 
increasing. 

Apples  in  the  Southern  Hemisphere. 
What  parts  of  the  Southern  Hemisphere 
should  have  the  excellent  apple  climate  of 
Oregon  and  Washington?  In  the  Australian 
states  of  Tasmania  and  Victoria  and  in 
New  Zealand  the  apple  tree  grows  wild  as 
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Fig.  A.  Each  dot  on  this  map  represents  500  acres 
planted  to  apple  trees.  Give  a reason  for  the  many 
apple  trees  in  Washington  State;  in  Appalachia;  along 
the  eastern  and  the  southern  shore  of  Lake  Michigan ; 
of  Lake  Ontario. 

freely  as  in  New  England  or  Virginia. 
Young  apple  trees  from  Europe  and  the 
United  States  have  been  taken  to  Tasmania, 
Australia,  and  New  Zealand.  In  those 
countries  orchards,  planted  in  good  hiU 
locations,  are  cared  for  in  the  modern,  scien- 
tific way.  Apples  are  regularly  exported  to 
the  European  markets.  What  advantage 
do  fruit  growei’s  there  have  in  the  season 
when  their  fruit  is  ready  for  market? 

Some  fine  apples  of  European  and  Ameri- 
can varieties  are  grown  in  the  valleys  of 
south  central  Chile  and  a few  are  grown  in 
Cape  of  Good  Hope  Province. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

What  and  where.  1.  What  is  fruit?  Is 
making  fruit  needed  in  the  tree’s  business  of 
producing  seeds? 

2.  What  are  the  soil  requirements  for  fruit  trees? 

3.  Name  the  chief  fruits  of  the  group  that  grows 
in  the  coolest  climate. 

4.  On  an  outline  map  show  the  apple-producing 
areas  of  four  continents. 

5.  What  parts  of  the  United  States  might 
benefit  by  the  apple  varieties  from  Russia?  Use 
Figure  2- A in  helping  to  explain  your  answer. 

6.  The  three  main  chmatic  groups  of  fruits 

are:  , , and . 

The  industry.  1.  Explain  apple  specialization 
in  North  America. 

2.  Why  do  apple  growers  cooperate? 

3.  Are  apples  and  oranges  grown  in  California? 
Are  they  grown  in  the  same  place?  Explain. 

4.  Do  Europeans  and  Americans  use  the  same 
methods  in  growing  fruit? 

5.  What  are  the  important  things  to  tell  about 
apple  growing  in  the  Southern  Hemisphere?  in  Asia? 
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Fig.  A.  Pruning  peach  trees  near  Paris,  France,  and 
fastening  them  to  a south  wall  to  get  more  heat.  By 
this  expensive  means  peaches,  pears,  and  apples  are 
grown  in  northwest  Europe  in  locations  where  they 
would  not  ripen  their  fruit  in  the  open. 

UNIT  2— PEACH,  PEAR,  APRICOT, 
PLUM,  AND  CHERRY 

A Question  of  Policy.  The  Government 
of  the  Irish  Free  State  has  decided  to  supply 
the  needs  of  its  people  as  far  as  it  can  with  home 
produce.  What  should  it  do  about  fruit? 

Industries  that  resemble  the  apple. 
Trees  that  bear  the  peach,  the  pear,  the 
apricot,  the  plum,  and  the  cherry  resemble 
the  apple  tree  in  many  ways,  but  each  dif- 
fers in  some  respects.  These  fruits  are 
grown  to  some  extent  over  almost  as  wide 
an  area  as  the  apple,  but  their  commercial 
production  is  usually  speciahzed  in  rather 
small  locahties. 

The  peach.  The  peach  tree  is  smaller 
than  the  apple  tree;  its  period  of  life  is 
shorter;  it  is  injured  by  severe  winter  cold; 
and  its  buds  are  more  apt  to  be  killed  by 
frost.  The  peach,  hke  the  apricot,  plum, 
and  cherry,  keeps  sound  for  only  a few 
days. 

Most  varieties  of  the  peach  are  too  soft 
to  stand  being  shipped  to  a distant  market. 
Therefore  the  most  deUcious  peaches  can 
never  be  bought  in  the  open  market,  but 
are  found  only  in  family  orchards.  A few 
varieties,  however,  are  firm  enough  to 


stand  the  necessary  handling  of  packing, 
transport,  and  marketing. 

To  prolong  the  season  of  this  perishable 
fruit,  peaches  are  grown  in  a succession  of 
places,  as  in  the  case  of  early  vegetables. 
About  the  first  of  July  the  standard  varieties 
begin  to  come  into  eastern  markets  from 
northern  Georgia.  The  harvest  moves 
gradually  northward  through  the  Appa- 
lachian hills  and  the  peninsula  east  of 
Chesapeake  Bay,  reaching  the  lake  shore  of 
New  York,  Michigan,  and  Ontario  in  about 
ten  weeks.  Similarly,  peach  harvest  moves 
from  Texas  to  the  Ozarks,  and  from  south- 
ern California  to  Idaho. 

The  advantages  of  western  and  north- 
western United  States  for  growing  fruit. 
Fruit  growing  is  relatively  more  important 
west  than  east  of  the  Rocky  Moimtains. 
It  is  stiU  more  important  west  of  the  Sierra 
Nevada,  and  is  the  chief  wealth  of  the 
Great  Valley  of  California.  There  fac- 
tories for  canning  fruit  reach  a size  and 
perfection  not  found  in  any  other  state  or 
country,  and  dried  fruit  is  stored  in  ware- 
houses in  quantities  miheard  of  elsewhere. 

Why  is  fruit  culture  so  important  in  the 
Western  States?  Most  of  the  land  beyond 
the  Rocky  Mountains  has  a shortage  of 
water,  and  must  depend  in  nearly  all  places 
upon  irrigation.  The  fruit  industry  is 
particularly  suited  to  localities  where  irriga- 
tion is  possible  because  fruit  yields  an  in- 
come sufficient  to  pay  for  the  cost  of 
irrigation.  The  continuous  sunshine  of  ir- 
rigated lands  gives  the  fruit  a high  color. 
These  regions  of  httle  rain  suit  fruit  be- 
cause the  dryness  of  the  air  discourages  the 
growth  of  fungi,  of  which  many  varieties 
attack  the  leaves  of  the  fruit  trees,  even  the 
fruit  itself,  in  hiunid  climates.  The  dry- 
ness of  the  air  seems  to  make  the  flesh  of 
the  fruit  more  firm.  This  is  especially 
noticeable  in  the  peach  industry.  The 
flesh  of  peaches  from  Georgia,  Maryland, 
and  New  York  is  not  as  firm  as  that  of 
peaches  grown  in  California.  A peach  of 
especial  firmness  is  required  for  canning. 
Chiefiy  for  that  reason  California  produced, 
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in  a recent  year>  8,500,000  cases  of 
canned  peaches.  The  states  next  in  im- 
portance in  the  canning  of  peaches  are 
Georgia,  Michigan,  and  Utah.  Each  pro- 
duces less  than  one  per  cent  as  much  as 
California. 

Dried  fruit.  Some  fruit  is  dried  by 
artificial  heat,  but  the  dry  air  of  irrigated 
lands  gives  another  advantage  to  the  fruit 
growers  in  those  chmates.  In  the  rainless, 
hot,  sunny  days  of  late  summer  trays  of 
fruit  can  be  spread  upon  the  ground,  to 
dry  in  the  sun.  The  fruit  will  then  keep 
all  winter  and  can  be  carried  to  distant 
states  and  to  lands  across  the  seas.  You 
will  appreciate  the  geographic  advantage  of 
an  arid  climate  when  you  remember  that 
three  cloudy  days  and  a couple  of  showers 
would  spoil  the  fruit  completely.  And,  oh, 
what  a frantic  scramble  and  hurry  there  is 
in  California  in  fruit-drying  season  to  pile 
the  trays  and  cover  them  when  a cloud 
appears  which  promises  to  bring  one  of  the 
rare  summer  showers! 

Specialized  varieties  of  fruit.  The 
drying  and  canning  give  interesting  special- 
ization of  varieties.  The  fiesh  of  the 
varieties  of  peach  grown  for  canning  is 
firm.  In  many  of  the  varieties  the  flesh 
clings  tightly  to  the  stone  (chng  peaches), 
and  must  be  cut  loose.  The  peach  used  for 
drying  has  softer  flesh.  You  can  break 
open  such  a peach  with  your  fingers,  throw 
away  the  seed  (free  stone),  and  lay  the  two 
halves  to  dry. 

The  Cahfornia  summer  suits  the  fruit- 
drying industry  so  well  that,  except  for 
apples,  this  state  does  nearly  all  of  the  com- 
mercial fruit  drying  for  the  country  and  is 
also  a great  exporter.  No  longer,  except  in 
the  case  of  apples,  do  the  farmers  of  the 
East  build  drying  houses  and  try  to  dry 
fruit  by  a fire.  California  now  dries  more 
than  three  pounds  of  prunes  (a  variety  of 
plum)  for  every  man,  woman,  and  child  in 
the  United  States.  Prunes  are  cheap  and 
are  widely  used  throughout  the  land. 

Relative  freedom  from  spring  frosts. 
The  Pacific  coast,  receiving  most  of  its 


Fig.  A.  A sun-drying  yard  for  fruit  in  the  Santa  Clara 
Valley  in  California.  Dipping  shed  in  the  background. 


planted  to  peach  trees.  Note  the  early  peach  district 
in  Georgia ; the  late  peach  district  near  Lake  Ontario ; 
and  the  canning  and  dried-peach  district  in  California. 

winds  from  the  west,  has  an  oceanic  type  of 
climate.  Also  the  Sierra  Nevada  and  Cas- 
cade ranges  protect  the  vaUey  of  California 
and  the  valleys  of  western  Oregon  and 
Washington  from  cold  winds  which  might 
blow  out  from  the  interior.  This  protection 
is  so  marked  that  at  times  the  cold  wind 
from  the  interior  blows  through  the  narrow 
gorge  which  the  Columbia  River  has  cut  in 
the  Cascade  ranges,  and  freezes  the  fruit 
for  a few  miles  around.  Meanwhile,  ten 
miles  away,  the  mountain  protects  orchards 
from  the  cold  east  and  northeast  winds. 

The  valleys  of  California,  being  farther 
south,  have  less  danger  of  spring  frosts 
than  have  Oregon  and  Washington.  The 
relative  frostlessness  of  spring  gives  to 
California  a practical  monopoly  of  the 
apricot  crop  of  the  United  States.  The 
apricot  tree  is  hardy.  It  will  thrive  in 
many  eastern  states,  but  it  will  bloom  in 
spring  before  the  danger  of  frost  is  over. 
Therefore  an  apricot  tree  anywhere  east  of 
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Fig.  A.  Drawing  of  a section  of  a valley  near  Pasadena, 
California,  showing  how  streams  have  built  up  a wide- 
reaching  alluvial  fan  with  gentle  slopes,  good  for  air, 
drainage  and  irrigation.  The  most  frost-resisting  crops, 
beets  and  grain,  are  at  the  bottom  of  the  valley, 
then  come  orchards  of  peaches  and  apricots,  and 
vineyards,  then  groves  of  lemons  and  oranges  in  the 
most  frost-free  locations,  and  finally  the  forest  trees. 

the  Rocky  Mountains  seldom  matures  a 
crop.  The  growers  in  California  succeed  in 
getting  a crop  almost  every  year.  Several 
hundred  thousand  tons  of  apricots  are  dried 
annually,  and  many  are  canned. 

The  pear.  This  fruit  is  plagued  by  cer- 
tain species  of  fungi  which  under  certain 
conditions,  especially  that  of  moisture,  hve 
in  the  bark  of  the  pear  tree  and  kill  the 
twig,  the  branch,  or  even  the  trunk.  Fungi 
are  carried  from  tree  to  tree  by  insects.  A 
pear  tree  in  the  dry  California  summer  is 
less  subject  to  fungus  blight  than  is  a pear 
tree  in  the  humid  East.  This,  combined 
with  frost  protection,  gives  to  California 
most  of  the  commercial  pear  crop  of  the 
United  States.  Oregon  and  Washington 
are  California’s  chief  rivals. 

The  cherry.  The  dryness  of  the  Pacific 
coast  summer  (Fig.  23-C)  seems  to  give 
the  fruit  a firmer  flesh  than  does  the  more 
humid  East.  Therefore  most  of  the  fresh 


cherries  that  reach  the  market  in  the 
United  States  come  from  the  Pacific  coast 
and  the  Rocky  Mountain  regions,  although 
the  Great  Lakes  sections  of  New  York, 
Michigan,  and  Wisconsin  produce  as  many 
cherries  as  does  the  Pacific  coast.  The 
Great  Lakes  cherries,  however,  are  mostly 
of  sour  varieties,  grown  almost  exclusively 
for  canning. 

Some  berries.  Blackberries  and  rasp- 
berries grow  wild  over  a large  area  and  are 
cultivated  in  a few  centers.  They  prefer 
the  cool  summer  of  New  England  and  lower 
Canada,  and  have  their  greatest  com- 
mercial development  in  the  cool  Pacific 
Northwest. 

Fruit  in  Europe.  The  climate  of  north- 
western Europe  is  too  cool  for  the  peach, 
but  is  excellent  for  plums,  cherries,  and 
pears.  These  fruits  are  grown  in  most  coun- 
tries. Nearly  always  they  are  found  in 
small  orchards  or  even  on  a few  scattered 
trees,  but  not  in  the  large-scale  method 
common  in  the  United  States.  This  is 
true  also  of  fruit  grown  in  Mediterranean 
countries,  which  have  long  exported  dried 
fruit.  These  countries  have  suffered  se- 
verely in  recent  years  from  the  competition 
of  the  superior  American  product,  which 
undersells  them  in  European  markets. 

Peaches  are  grown  in  Spain,  Italy,  and 
southern  France,  but  large  quantities  of 
American  dried  peaches  go  to  Europe. 

Fruit  in  the  Southern  Hemisphere. 
From  what  you  know  of  California,  find 
the  places  in  the  Southern  Hemisphere 
(Fig.  2-A)  which  might  rival  California 
in  fruit  production. 

Almost  every  variety  of  fruit  tree  grown 
in  our  Pacific  coast  region  has  been  planted 
in  locahties  having  similar  types  of  climate 
in  Chile,  South  Austraha,  the  irrigated 
lower  Murray  Valley  of  Victoria,  Tasmania, 
and  New  Zealand.  Most  varieties  have 
also  been  planted  in  Cape  of  Good  Hope 
Province.  These  fruit  growers  of  the  South- 
ern Hemisphere  have  followed  the  methods 
of  California,  Oregon,  and  Washington. 
Each  region  supplies  its  home  market  with 
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nearly  all  kinds  of  fruit.  Each 
sends  something  to  the  European 
market.  In  each,  as  in  the  United 
States,  there  is  much  room  for 
expansion.  Meanwhile,  in  these 
countries  as  in  the  United  States, 
so  much  fruit  is  grown  that  in  some 
years  the  farmer  does  not  even 
pick  it.  He  would  lose  more 
money  if  he  did  so.  This  is  true 
of  every  one  of  the  fruits  about 
which  we  have  been  studying. 

The  world  market.  Now 
that  we  can  keep  dried  fruit  and 
canned  fruit  for  months  and  carry 
it  cheaply  halfway  round  the 
world,  we  can  say  that  we  have 
a world  market  for  some  fruits  just 
as  we  have  a world  market  for 
wheat,  meat,  and  butter.  The 
fruit  importers  of  northwestern 
Europe  can  take  their  choice  of 
half  a dozen  countries — indeed,  of 
half  a dozen  continents — as  to 
where  they  wiU  buy  their  raisins 
or  prunes,  dried  peaches  or  dried 
apricots,  canned  peaches,  cherries, 
pears,  or  any  other  of  a long,  long 
list. 

THINGS  TO  DO  AND  QUESTIONS 
TO  ANSWER 

What  is  your  answer?  1.  The 
leading  peach-canning  state  in  America 

in  1929  was  . How  close  were 

its  rivals?  . Why?  . 

2.  Does  the  apple  enter  into  spe- 
cialization as  much  as  the  pear,  peach, 
etc.?  Explain.  Other  things  being 

equal,  which  would  you  rather  grow,  an  apple 
tree  or  a peach  tree?  Why? 

3.  Why  has  California  switched  from  wheat  to 
fruit  production?  Explain. 

4.  Do  seasonal  variations  have  the  same  effect 
on  peach-producing  areas  and  apple-producing 
areas? 

5.  What  relation  exists  between  the  production 
and  the  canning  of  fruits?  between  climate  and 
drying? 

6.  Compare  areas  of  fruit  specialization  with 
areas  of  cattle  specialization. 

7.  The  state  of leads  in  apricots. 

Why? 


Fig.  A.  Fruit  orchards  on  slopes  in  Tasmania.  If  you  should  leave 
out  the  stream,  a picture  much  like  this  might  be  taken  in  any  one 
of  thirty  American  states,  in  Ontario,  several  European  countries, 
Chile,  Cape  of  Good  Hope  Province,  Australia,  or  New  Zealand. 


Fig.  B.  This  Mongolian  desert  scene  shows  how  streams  cut 
canyons  in  the  mountains  and  spread  earth,  sand,  and  gravel  in 
great  fanlike  slopes.  This  one  is  10  miles  long  and  2000  feet  high. 
See  how  another  joins  on  the  side.  Many  such  fans  make  a gently 
sloping  land  like  the  Great  Valley  of  California.  Much  land  surface 
in  drier  parts  of  the  world  is  made  this  way.  Figure  132-A  shows 
how  such  land  is  sometimes  used. 


8.  What  states  lead  in  pear  production?  Why? 

9.  Tell  some  important  things  about  European 
fruit  production. 

Geography  and  trade.  1.  On  an  outline  map 
of  the  Southern  Hemisphere  show  the  fruit-pro- 
ducing areas.  (See  Figure  2- A.) 

2.  What  trade  do  these  areas  have?  Why? 

Testing  your  neighbor.  Write  a dozen  or  so 
incomplete  sentences  about  the  facts  contained  in 
this  unit.  One  such  sentence  might  be: 

Our  largest  early-peach  district  is  in 

Exchange  your  sentences  with  one  of  your  class- 
mates. He  will  try  to  complete  your  sentences. 
You  will  try  to  complete  his  sentences. 
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Fig.  A.  Capri,  near  Napoli.  A sheltered,  beautiful,  and  densely  populated  nook  between  the  mountain  and  the 
sea.  Terraces,  some  of  them  supported  by  stone  walls,  hold  in  place  the  earth  which  is  intensely  cultivated — vine- 
yards, orchards,  gardens,  and  some  of  wheat  and  beans.  This  land  has  been  cultivated  for  two  thousand  years. 


UNIT  3— THE  GRAPE 


International  Competition.  Why  should 
one  rather  than  another  of  the  following  coun- 
tries win  the  British  raisin  market:  Spain, 

Australia,  Union  of  South  Africa,  Chile,  United 
States? 


The  vine.  The  grapevine,  with  its 
popular  products — fresh  fruit,  dried  fruit 
(raisin),  and  wine — is  one  of  man’s  long- 
time friends.  Grape  seeds  have  been  found 
in  Egyptian  tombs  over  3000  years  old. 
In  the  Bible  the  grapevine  is  mentioned 
often  and  lovingly. 

Grapes  will  not  grow  in  the  cool  climates 
of  England  and  extreme  northwestern 
France.  Therefore  our  European  ances- 
tors, seeing  the  huge  wild  grapevines  of 
the  Atlantic  coast,  were  astonished  and 
delighted.  The  Norse  explorers  called  our 
country  Vinland. 

The  Jamestown  settlers  brought  French 


or  Italian  grapevines,  and  hoped  to  make 
their  fortunes  from  wine.  The  vines,  be- 
cause they  were  from  the  Mediterranean 
type  of  climate  with  its  dry  and  fungus-free 
summer,  perished  with  leaf  bhght  in  their 
new  environment. 

Grapes  in  regions  having  the  Medi- 
terranean type  of  climate.  The  grape 
fits  splendidly  into  the  Mediterranean  type 
of  climate.  Its  deep  roots  enable  the  vine 
to  get  enough  water  without  irrigation  in 
lands  of  httle  rain  where  most  crops  fail. 
Therefore  grapes  are  grown  on  the  dry 
hillsides  and  uplands  in  every  coimtry  from 
Palestine  to  Portugal.  They  are  also 
grown  in  southern  and  central  France,  on 
sunny  slopes  in  Switzerland,  and  along  the 
banks  of  the  Rhine  in  western  Germany. 
In  aU  these  countries  the  grape  harvest, 
with  wine  making  in  some  sections  and 
raisin  drying  in  other  sections,  is  one  of  the 
important  agricultural  periods  of  the  year. 
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Fig.  A. 


Certain  soils  produce  grapes 
that  give  wines  of  particular 
qualities.  Certain  limestone 
hills  in  Burgundy,  in  central 
France  near  the  city  of  Dijon, 
are  especially  famous.  I have 
seen  there  an  old  wine  press 
said  to  have  been  made  by  the 
Duke  of  Burgundy  in  1248, 
and  still  in  use. 

When  France  took  posses- 
sion of  Algeria  and  Tunisia 
the  grape  industry  was  intro- 
duced, North  Africa  has  now 
become  one  of  the  great  wine- 
producing  regions  of  the  world. 

Mediterranean  varieties  of 
grapes — having  tight  skins — 
were  taken  to  California  in  the  early  days 
by  the  Spanish  settlers  and  more  recently 
by  farmers.  The  vines  flourished  in 
California,  and  that  state  now  produces 
several  times  as  many  grapes  as  all  the 
rest  of  the  United  States  does.  Cah- 
fornia  has  almost  a raisin  monopoly. 
It  ships  thousands  of  cars  of  fresh  table 
grapes  with  tight  skins,  and  also  grows 
large  quantities  of  grapes  for  wine. 

Every  region  in  the  Southern  Hemisphere 
having  a Mediterranean  type  of  climate  has 
a grape  industry  hke  that  of  California,  and 
there  has  been,  in  recent  years,  a fierce  in- 
ternational competition  for  the  raisin  mar- 
ket. Who  are  the  exporters  of  table  raisins 
and  of  wines  (page  358)? 

American  varieties.  The  Mediter- 
ranean varieties  perished  of  blight  in  the 
humid  eastern  United  States,  but  we  have 
developed  many  good  varieties  (having  shp 
skins)  from  native  wild  grapes.  They  are 
grown  in  family  gardens  over  a large  area. 
But  the  commercial  grape  industry  is 
centered  chiefly  along  the  shores  of  Lake 
Erie,  Lake  Michigan,  and  a number  of 
small  lakes  in  central  New  York  known  as 
the  Finger  Lakes. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Questions  and  problems.  1.  Use  outline 


Harvesting  grapes.  Tell  at  least  five  parts  of  the  world  where 
a scene  like  this  could  be  photographed. 


Algeria 

Spain 

France 

Italy 

Poitugal 

Tunisia 


Thousand  Gallons 
2p  4p  60  8,0  100  120  1^0  160  130  200 


Fig.  B.  The  leading  wine-exporting  countries  and 
the  yearly  export  of  wine  from  each  country. 


Fig.  C.  Each  dot  on  this  map  represents  500  acres 
planted  to  grapes.  Make  a statement  about  lakes  and 
grapes;  about  alluvial  fans  and  grapes. 

maps  of  the  continents  to  show  the  chief  grape- 
producing  areas  of  the  world. 

2.  Which  type  of  climate  best  suits  the  grape? 
which  type  of  sod?  Why? 

3.  Of  what  significance  is  the  fact  that  we 
received  8,000,000  pounds  of  fresh  grapes  from 
Argentina  in  April  and  May,  1933? 

4.  What  do  the  Figizres  135-A  and  135-B  tell 
you? 

5.  How  did  the  Norse  explorers  give  the  Euro- 
peans a wrong  impression  of  America? 
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Fig.  A.  Looking  down  from  Smiley  Heights  upon  the  orchard-clad  slopes  above  Redlands  in  the  southern 
California  orange  district.  Why  does  plenty  of  snow  on  the  mountains  in  the  springtime  make  the  valley  people 
happy?  This  picture  is  taken  from  a place  near  the  top  of  an  alluvial  fan  (Fig.  132-A). 
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Fig.  B.  How  does  this  graph  of  carload  shipments  of 
oranges  for  a recent  year  show  the  importance  of 
having  two  types  of  orange  climate? 

Group  2:  The  Subtropic  Fruits 

UNIT  4— CITRUS  FRUITS,  OLIVE, 
AND  FIG 

Problem.  Make  a list  of  the  persons  who 
may  have  had  something  to  do  in  the  process  of 
getting  an  orange  to  the  fruit  store  ready  for  you. 

Citrus  fruits.  The  orange,  the  grape- 
fruit, the  kumquat,  the  lemon,  and  the  lime 
are  called  citrus  fruits. 

Climate  for  citrus  fruits.  Citrus  fruit 
trees  are  greedy  for  water,  and  in  semiarid 


climates  must  be  irrigated.  They  are  at 
home  everywhere  in  the  wet  tropics,  and 
can  stand  some  frost.  Despite  occasional 
frost  injuries  to  trees  and  crops,  the  culti- 
vation of  citrus  fruits  has  increased  rapidly 
in  the  last  thirty  years  in  Florida,  southern 
California,  and  southern  Texas. 

The  citrus  fruits  thrive  in  two  very  dif- 
ferent types  of  chmate:  the  Cahfornia- 

Mediterranean  with  its  dry  summer,  and 
the  Florida  climate  with  its  wet  summer. 
This  is  fortunate  for  the  people  of  the 
United  States,  because,  as  is  shown  by 
Figure  136-B,  lands  having  these  types  of 
climate  cannot  ship  oranges  equally  at  aU 
times  of  the  year. 

Origin  of  the  orange.  The  sweet 
orange  is  a native  of  the  peninsula  of  south- 
eastern Asia  between  Burma  and  China. 
Since  time  immemorial,  the  orange  has 
been  cultivated  in  India  and  South  China. 
It  was  widely  distributed  throughout  the 
East  Indies  when  white  men  first  discovered 
those  archipelagoes.  The  orange  was  car- 
ried to  southwestern  Asia  by  the  Arabs, 
and  it  probably  reached  Italy  before  the 
fourteenth  century.  The  Spaniards  took 
it  to  Florida  and  tropical  America. 
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Increasing  use.  The  use  of 
oranges  has  increased  greatly  in 
the  United  States  in  the.  last 
thirty  years,  and  the  grapefruit 
crop  has  risen  from  12,000  boxes 
in  1899  to  29,000  carloads  in  1931. 

Like  the  increased  use  of  vege- 
tables, the  increased  use  of  citrus 
fruits  is  due  partly  to  the  improved 
transportation  provided  by  the 
express  train. 

As  is  the  case  with  apples  and 
other  fruits,  citrus  fruits  are  at 
times  produced  in  greater  quantity 
than  the  market  will  take  at  a 
price  profitable  to  the  grower. 

Oranges  in  Europe  and  Asia. 

Europe  has  no  regions  with  a warm, 
damp  summer  Hke  that  of  Florida. 
Therefore  oranges  in  Europe  are 
produced  in  the  Mediterranean  re- 
gion, where  the  summer  is  dry 
and  rain  comes  in  winter.  Spain, 

Italy,  and  Palestine  are  the  chief 
producing  countries.  Their  orange 
orchards  along  the  coast  have  had 
a rapid  increase  in  recent  years. 

For  many  centuries  the  orange 
has  been  a home  crop  in  southern 
Japan,  southern  China,  India,  and 
all  lands  between. 

Orange  production  in  the 
Southern  Hemisphere.  The  im- 
portance of  the  two  types  of  cli- 
mate that  suit  the  orange  is  well 
shown  in  the  Southern  Hemi- 
sphere. The  section  of  Chile  with 
Mediterranean  climate  produces 
oranges  as  does  Cahfornia,  but 
on  a much  smaller  scale,  while  Paraguay 
takes  the  place  of  Florida  and  ships  large 
quantities  of  oranges  by  boat  downstream 
to  the  great  cities  on  the  river  Plata. 

In  South  Africa  oranges  of  the  type 
grown  in  the  Mediterranean  region  are 
grown  in  Cape  Province.  Oranges  hke 
those  in  Florida  are  grown  in  Natal.  In 
Australasia  Mediterranean  oranges  are 
grown  in  the  irrigated  region  along  the 


Fig.  A.  Mass  production  in  the  packing  house.  A moving  belt 
carries  the  lemons  past  the  two  sorters  in  the  foregroxmd.  One 
grade  they  put  in  the  box  between  them,  one  they  lay  on  the  second 
belt.  The  good  ones  are  carried  onto  the  third  belt  at  the  right, 
which  carries  them  past  the  double  row  of  packers.  Find  the  moving 
belt  that  carries  the  full  boxes. 


Fig.  B.  Date  trees  with  fruit.  This  crop  tree  from  the  oases  of 
S^ara  and  Arabia  yields  much  more  food  an  acre  than  any  grain. 
Good  dates  are  now  grown  in  the  Imperial  Valley  of  California  on 
trees  from  Africa.  Our  chief  supply  comes  from  orchards  irrigated 
by  the  waters  of  the  Tigris  and  the  Euphrates  and  shipped  from  Basra. 


lower  Murray  River  in  South  Australia  and 
western  Victoria,  while  the  Florida  type  of 
orange  is  produced  in  the  coast  districts 
near  Sydney.  In  New  Zealand  the  Florida 
type  of  orange  is  grown  chiefly  in  the 
northern  part  of  North  Island. 

The  Southern  Hemisphere  is  too  far  from 
European  markets  to  compete  with  oranges 
grown  in  Florida,  California,  the  West 
Indies,  and  along  the  Mediterranean. 


sc-7 


138 


THE  FRUIT  INDUSTRIES 


Fig.  A.  Irrigating  a California  orchard.  Why  do  you  think  this  system 
is  called  basin  irrigation? 


Fig.  B.  These  olive  trees  in  the  Garden  of  Gethsemane  (an  olive 
orchard)  just  outside  of  Jerusalem  are  said  to  have  been  there  at  the 
time  of  Christ.  It  is  possible,  for  I have  seen  olive  trees  in  Ttmisia  which 
I know  were  planted  before  A.  D.  640. 


The  lemon  and  the  lime.  Lemon  trees 
and  orange  trees  are  about  as  much  alike 
as  wheat  and  barley.  At  first  you  might 
easily  mistake  one  for  the  other.  While  the 
methods  of  growing  and  shipping  the  two 
fruits  are  almost  identical,  there  is,  how- 
ever, one  difference.  Due  to  the  fact  that 
the  lemon  is  injured  more  easily  by  frost, 
it  is  grown  in  the  more  frost-free  locations. 
In  the  United  States  these  locations  are 
chiefly  in  southern  California.  In  Italy 
they  are  chiefly  on  the  island  of  Sicily. 
Lemons  were  exported  m large  quantities 


from  Sicily  to  the  United 
States  before  we  developed 
the  citrus  industry  to  its 
present  extent. 

The  hme,  much  like  the 
lemon,  is  grown  chiefly  in  the 
frost-free  tropics,  and  comes 
to  the  United  States  chiefly 
from  the  West  Indies  and 
Mexico. 

Citrus  fruits  in  tropic 
countries.  Citrus  fruits  are 
grown  for  home  use  in  nearly 
aU  tropic  countries,  and  might 
be  grown  in  greater  quantity. 
Puerto  Rico,  with  the  aid  of 
American  experts,  has  be- 
gun to  export  grapefruit  to  the 
United  States. 

Fig  and  olive.  The  fig 
tree  and  the  ohve  tree  are 
kind  to  man  in  regions  with 
the  Mediterranean  type  of 
climate.  Like  the  grape  they 
need  httle  water  and  grow 
without  irrigation  on  the  hiUs 
above  the  orange  orchards. 
In  central  Tunisia,  where  the 
rainfall  averages  only  seven 
inches  and  occms  only  in 
winter,  I have  seen  ohve 
orchards  stretching  as  far  as 
the  eye  could  see.  Picking 
ohves  and  crushing  and 
pressing  out  the  oil  is  one 
of  the  main  autumn  jobs  in 
Spain,  Portugal,  Italy,  Greece,  and  Pales- 
tine. There  ohve  oil  largely  takes  the 
place  that  butter  has  in  our  diet. 

Some  ohve  trees  are  grown  in  ah  regions 
with  Mediterranean  climate,  but  as  yet  the 
crop  is  commerciaUy  important  only  in 
Europe  and  North  Africa  where  cheap  labor 
produces  low-priced  oil. 

The  fig  is  a dehcious  fruit  when  eaten 
fresh,  but  we  know  it  best  when  it  is  dried, 
very  much  as  other  fruits  are  dried.  The 
fig  is  an  important  food  in  many  locahties. 
The  production  of  figs  has  spread  as  has  the 
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Fig.  B.  Durian,  a tropic  fruit  unknown  in  the  world 
market.  This  wonderful  fruit  has  such  a terrible 
smell  that  strangers  can  scarcely  stay  in  the  house 
with  it,  but  the  flavor  is  so  good  that  they  eat  it, 
nevertheless. 

production  of  olives.  The  chief  exporting 
center  is  Ismir  on  the  coast  of  Asia  Minor. 
California  is  increasing  the  shipment  of 
figs  to  the  United  States  markets. 

What  food  elements  do  the  fig  and  olive 
give  us?  (Page  373.) 

DO  YOUR  OWN  THINKING 
Writing  sentences.  Write  a dozen  incom- 
plete sentences  about  the  facts  contained  in  this 
chapter.  Exchange  papers  with  a classmate  and 
try  to  complete  his  sentences. 


Group  3:  The  Tropic  Fruits 
UNIT  5— TROPICAL  FRUITS  AND 
THE  TROPIC  PLANTATION 

The  Future.  Give  a talk  about  "Tropic 
Fruits  and  Future  Possibilities.” 

Many  fruits.  The  lands  without  frost 
have  a great  variety  of  fruits — most  of 
which  are  so  tender,  perishable,  and  dif- 
ficult to  transport  that  they  are  unknown 
to  persons  who  have  not  traveled  in  lands 
where  they  grow.  For  example,  the  mango 
is  declared  by  many  people  to  be  the  most 
dehcious  fruit  in  the  world.  It  is  pro- 
duced on  a huge  tree  which  is  at  home 
throughout  the  moist  tropics.  I have  seen 
its  dark-green  fohage  towering  far  above 
the  houses  in  the  Phihppines,  Sumatra, 
India,  the  West  Indies,  and  Central 
America,  but  the  fruit  of  the  mango,  hke 
that  of  the  peach,  is  too  perishable  to  stand 
the  sea  journey.  Even  if  it  could  stand  the 
journey,  it  would  reach  our  markets  when 
they  are  choked  with  peaches,  summer 
apples,  pears,  grapes,  and  almost  our  whole 
hst  of  fruits  and  vegetables. 

The  avocado,  or  alligator  pear,  hke  the 
mango,  grows  around  the  world  in  its  lati- 
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Fig.  B.  The  house  at  the  right  belongs  to  a Central- American 
plantation  that  sends  us  bananas.  Except  for  the  board  window,  it 
is  made  from  materials  that  grew  near-by,  with  the  aid  of  shovel,  ax, 
and  the  machete,  a long  knife. 


tude  as  does  the  apple  farther  north.  It 
is  sometimes  offered  for  sale  in  our  sea- 
board cities  for  15  cents  to  45  cents  a fruit. 
Avocados  have  a food  value  unusual  among 
fruits.  What  is  it?  (Page  373.)  Can  you 
tell,  by  examining  the  food-value  table,  why 
a dish  of  boiled  rice  and  chopped  avocado 
is  popular  in  Puerto  Rico? 

The  banana.  One  tropical  fruit,  the 
banana,  can  come  to  our  markets  in  good 
order  because  it  can  be  picked  a week  or 
more  before  it  is  ready  to  be  eaten,  and 
while  it  is  still  green  and  as  hard  as  a firm 
apple.  What  foods  are  fike  the  banana  in 
the  nourishment  they  give  us?  (Page  373.) 

An  old  friend.  Many  people  think 
that  the  banana  came  from  the  same  place 
as  did  the  orange.  Many  species  of  the 


banana  family  are  growing  wild 
today  in  southeastern  Asia,  and 
some  were  cultivated  so  long  ago 
that  they  have  entirely  different 
names  in  the  Chinese  language,  the 
Malay  language,  and  in  Sanskrit 
(an  ancient  language  in  India). 
Migrating  peoples  carried  banana 
shoots  with  them  to  islands  of  the 
Pacific.  The  first  white  explor- 
ers found  bananas  being  grown 
in  Hawaii,  on  Easter  Island,  and 
on  Tahiti  which  had  28  varieties. 
When  people  from  Java  migrated 
in  their  boats  to  Madagascar,  they 
took  banana  shoots  with  them. 
Thence  it  went  to  Africa.  When 
the  Portuguese  explored  the  coast 
of  West  Africa  in  1474,  they  found 
the  banana  and  carried  it  to  the 
Canary  Islands,  whence  it  was 
spread  to  all  parts  of  tropical 
America  where  the  climate  suited. 

Bananas  on  the  patch  farm. 
The  banana  plant  sends  up  suckers 
from  the  mother  root.  It  is  easy 
to  separate  a sucker  for  planting. 
In  a httle  more  than  a year  the 
plant  will  grow  to  a height  of  15 
to  30  feet,  and  a bunch  of  bana- 
nas is  ready  for  food. 

The  banana  cannot  stand  a touch  of 
frost,  and  unless  irrigated  it  requires  as 
much  rain  as  would  support  a forest. 

Raw  bananas,  and  the  big,  coarse  cook- 
ing variety  called  plantains,  are  the  rivals 
of  cassava  in  furnishing  starch  food  to 
millions  to  whom  bread  is  almost  or  quite 
unknown. 

It  is  convenient,  therefore,  to  have  a 
few  banana  plants  growing  beside  the  grass 
hut.  Perhaps  that  fact  explains  why  this 
plant  has  spread  throughout  the  tropic 
world  where  sufficient  rainfall  exists. 

Plantation  bananas.  When  the  Amer- 
icans and  Europeans  discovered  how  good 
bananas  were,  they  wanted  them.  But 
bananas  cannot  be  carried  profitably  from 
the  tropic  shore  to  New  York  or  London 
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except  in  especially  cooled  chambers  on  a 
fast  ship.  If  the  chambers  must  be  espe- 
cially cooled,  they  must  be  large  enough  to 
carry  many  bananas  in  order  to  make 
a profit.  The  patch  farmer  could  not  pro- 
duce so  many  bananas.  The  transportation 
of  bananas  requires  special  ships  and  docks 
suitable  for  rapid  handhng  of  the  fruit  at 
New  Orleans,  Mobile,  Baltimore,  Phila- 
delphia, New  York,  Boston,  Providence, 
London,  Southampton,  Hamburg,  and 
Havre.  On  the  railroads  running  inland 
from  these  ports  bananas  must  be  shipped 
in  cooled  cars  or  heated  cars.  Therefore 
the  banana  business  must  be  organized  on 
a broad  scale. 

Hundreds  or  even  thousands  of  acres  of 
fertile  plain  or  valley  land  are  often  in- 
cluded in  one  great  banana  field,  with  httle 
railroads  running  through  it  to  carry  the 
bananas  quickly  to  the  ship.  The  method 
whereby  one  kind  of  crop  is  produced  on  a 
large  scale  is  called  the  plantation  system. 
Farming  of  this  type  is  new  in  the  tropics. 
It  requires  managers,  foremen,  accountants, 
machinery,  engineers,  inspectors,  and  expert 
and  speedy  work.  It  is  an  example  of 
modern  business  organization. 

Sometimes  the  field  work  on  the  banana 
plantation  is  done  by  hundreds  of  laborers 
who  live  in  barracks.  Sometimes  the 
banana  company  allows  the  laborers  to  use 
patches  of  land  on  which  the  workers  build 
grass  houses  and  raise  a part  of  their  own 
food.  When  the  banana  ship  comes,  all 
must  work.  I saw  417  men  at  work  load- 
ing a ship  at  a httle  town  on  the  Central 
American  coast.  The  ship  arrived  from 
New  York  at  5 a.  m.  Forty  thousand 
bunches  of  bananas  were  cut  in  that  one 
day.  During  the  night  they  were  hauled 
by  train  to  the  pier  and  were  carefuUy 
loaded  into  the  hold  of  the  steamer.  We 
sailed  for  New  York  at  five  o’clock  the  next 
morning,  and  the  workers  then  slept. 

What  countries  are  the  chief  banana 
shippers?  (Page  358.)  The  British  colonial 
governments  of  tropic  West  Africa  leave 
farming  in  the  hands  of  the  native.  He  can 


grow  cacao  trees  and  dry  the  beans  and 
take  his  time  about  marketing  them,  but  he 
cannot  organize  a banana  plantation. 

The  pineapple.  Much  tougher  than 
most  tropic  fruits  is  the  pineapple.  We 
import  fresh  ones  from  the  West  Indies  and 
Hawaii,  but  receive  most  of  our  supply  in 
cans  from  Hawaii,  where  there  are  large 
plantations.  The  Chinese  gardeners  near 
Singapore  make  that  city  an  important 
center  for  canning  pineapples. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

The  banana  story.  1.  Tell  as  many  different 
true  stories  as  you  can,  starting  with  'T  am  a 
banana.” 

2.  I am  a banana  plant.  This  is  my  story 


3.  My  visit  to  a banana  plantation . 

Some  comparisons.  1.  Name  the  chief 
tropical  fruits.  Compare  the  trade  in  tropic 
fruits  and  frost-land  fruits.  In  your  explanation 
use  facts  about  the  banana. 

2.  What  food  value  has  the  avocado?  What  is 
its  price?  Compare  it  with  some  other  fruits. 

3.  Where  do  we  get  most  of  our  pineapples? 
in  what  form? 

4.  What  localities  in  the  United  States  should 
produce  the  same  products  that  are  found  at  the 
foot  of  the  Andes  Mountains  in  Argentina  (Fig. 
2- A)? 

5.  What  does  Figure  132- A tell  about  differ- 
ences of  weather  in  short  distances? 

CHAPTER  SUMMARY 

A few  debates  involving  facts  and  thought. 

1.  Resolved:  That  fruits  are  more  valuable  for 
their  food  value  than  are  vegetables. 

2.  Resolved:  That  subtropic  lands  are  more 

valuable  for  their  fruits  than  tropical  lands. 

3.  Resolved:  That  California  is  the  most 

valuable  fruit-producing  area  of  its  size  in  the 
world. 

Questions  requiring  thought  and  study. 

1.  Examine  all  the  figures  in  this  chapter  and  tell 
what  you  see  to  help  you  make  talks  on:  (a)  Fruit 
growing  is  (or  is  not)  a scientific  business;  {b)  it 
is  (or  is  not)  a form  of  intensive  agriculture. 

2.  How  many  people  have  anything  whatever 
to  do  with  producing  and  bringing  to  you  the 
orange  you  eat? 

3.  Where  is  a natural  place  for  the  supply  of 
pineapples  to  Sydney,  Capetown,  Buenos  Aires, 
New  York? 

4.  What  kind  of  soil  and  climate  do  fruit 
require? 
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Fig.  B.  The  leading  coSee-exporting  countries  of  the 
world.  The  coffee  plant  came  originally  from  the 
Eastern  Hemisphere. 

Many  hot  beverages.  A cup  of  hot  cof- 
fee or  tea  starts  millions  of  people  on  their 
day’s  work.  Tea  and  coffee,  once  luxuries 
for  the  rich,  were  among  the  early  products 
to  gain  a world  market. 

Many  other  products  are  used  locally  in 
many  lands  just  as  tea  and  coffee  are  used, 
but  only  these  two  have  attained  a world 
market.  The  United  States  is  the  largest 
importer  of  coffee  and  .Great  Britain  is  the 
largest  importer  of  tea. 

UNIT  1— COFFEE 


The  Transport  Factor,  Explain  how  the 
high  cost  of  a pound  of  coffee  has  caused  coffee 
to  be  grown  in  many  isolated  places. 


Origin  and  spread  of  coffee  produc- 
tion. Coffee  grows  wild  on  the  uplands  of 
Ethiopia  (Abyssinia).  The  people  there 
have  used  it  as  a drink  for  ages.  The  Arabs 
got  coffee  from  the  Abyssinians.  Today,  in 


thousands  of  Bedouin  nomad  camps,  deli- 
cious Arab  coffee  is  the  greatest  luxury. 
The  culture  of  coffee  outside  of  Abyssinia 
began  in  the  near-by  uplands  of  Arabia  and 
went  to  India,  to  Ceylon,  and  to  the  uplands 
of  Java.  People  in  the  Mediterranean 
lands  got  it  from  the  Arabs  in  the  seven- 
teenth century,  and  in  1718  the  British 
governor  of  Jamaica  raised  some  coffee 
trees.  Coffee  culture  spread  thence  to  the 
other  West  Indian  islands,  to  Central 
America,  Mexico,  and  South  America. 

Grains  of  coffee.  The  coffee  berry  looks 
like  a small  cherry,  and  contains  two  grains 
of  coffee  bedded  in  pulp.  Sometimes  the 
pulp  is  removed  by  drying  the  berries  on 
stone  floors  in  the  sun  (Fig.  144-B).  Some- 
times it  is  removed  by  machinery. 

Climate  and  soil  suited  to  coffee.  The 
coffee  tree  is  particular  about  climate.  It 
does  well  in  a hot  climate — but  not  too  hot. 
It  can  withstand  a little  frost.  Coffee  needs 
well-drained  red  soil,  rich  in  potash  (page 
197).  It  needs  good  air  drainage,  because 
gentle  breezes  made  by  air  flowing  down 
mountain  sides  help  to  keep  fungi  from 
grovmig  on  the  plant.  The  coffee  tree  also 
needs  much  rain,  rather  more  than  does 
com — 70  to  120  inches  a year — and  it  needs 
a short,  dry  season  for  the  harvest  period. 
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Fig.  A.  At  the  left  is  a coffee  tree  in  full  bearing.  Fig.  B.  At  the  right  is  one  of  the  great  Brazilian  coffee 
plantations.  How  do  the  hillsides  in  this  picture  show  that  coffee  is  a land  killer,  like  com,  cotton,  and  tobacco? 
How  does  the  outdoor  drying  floor  (the  white  pavement  divided  into  squares)  show  need  of  rainless  days? 


These  conditions  exist  at  their  best  on 
tropic  uplands.  We  have  already  found 
(page  27)  on  both  sides  of  the  Equator 
wide,  hot  areas  of  land  with  a rainy  season 
and  a dry  season.  These  two  wide  zones 
reach  entirely  around  the  earth  near  the 
tropics  of  Cancer  and  Capricorn.  The 
highlands  in  these  zones  provide  the  most 
suitable  land  for  coffee. 

Coffee  from  small  areas.  Many  places 
have  a coffee  climate,  but  some  of  these  are 
too  small  to  be  shown  on  our  map  (Fig. 
2-A).  For  example,  some  coffee  is  grown 
on  the  highlands  of  Puerto  Rico,  of  Jamaica, 
Haiti,  the  edges  of  the  Mexican  plateau 
and  the  plateaus  of  Yemen  in  Arabia, 
and  also  on  the  uplands  of  Ceylon  and  Java. 

In  the  mountainous  areas  of  Mexico, 
Central  America,  and  the  Andean  countries, 
the  coffee  land  is  made  up  of  small  tracts, 
such  as  bits  of  plateau  or  little  pockets  in 
the  mountains,  or  steep  land  along  the 
sides  of  steep  valleys  in  the  mountains. 

Coffee  is  an  important  crop  for  the  people 
on  the  plateaus  of  Central  America,  of 
Colombia,  and  of  Venezuela.  A little  very 
fine-grade  coffee  is  grown  in  small  spots 
along  the  eastern  slopes  of  the  Andes,  in 
Peru  and  in  Bolivia. 

As  the  British  introduced  coffee  into 


Jamaica,  so  have  the  colonial  governments 
of  European  colonies  in  East  Africa 
introduced  it  to  the  upland  regions  there. 

Brazil  leads  in  coffee  production. 
On  page  142  the  graph  of  coffee  exports 
shows  which  countries  are  the  chief  ex- 
porters of  coffee.  Brazil  leads,  because 
she  has  more  resomces  for  producing 
coffee  than  has  any  other  country.  Brazil 
has  a wide,  rolling  upland,  Hke  that  of 
the  better  parts  of  the  Piedmont  plateau 
in  North  America.  Here  the  coffee  planter, 
instead  of  having  five  or  ten  acres  or  less, 
as  is  often  the  case  in  Colombia  or  Vene- 
zuela, may  have  a single  tract  containing 
500  or  5000  acres,  nearly  aU  of  which  is 
splendid  for  coffee.  In  the  state  of  Sao 
Paulo  alone  there  are  a thousand  million 
coffee  trees.  Twenty  estates  each  have  over 
a million  trees. 

Just  as  we  have  cut  down  the  forests  in 
our  own  country  to  make  cornfields,  so  the 
Brazihans  have  cut  down  their  forests  to 
make  room  for  coffee  plantations. 

The  Brazilian  coffee  region  is  near  the 
ocean.  A short  railroad  takes  the  coffee  to 
the  ports  of  Santos  and  Rio  de  Janeiro. 
The  land  is  high  enough  to  be  comparatively 
free  from  swamps,  mosquitoes,  and  malaria. 
Italian  immigrants  have  come  by  the  tens 
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The  low  price  of  coffee  in  re- 
cent years  made  it  impossible  for 
Brazil  to  buy  as  much  food  and 
other  products  from  the  United 
States  and  other  countries  as  she 
had  previously  bought.  Brazil, 
therefore,  has  been  growing  more 
foodstuffs. 

Coffee  and  the  world  market. 
Coffee  is  costly,  it  keeps  a long 
time,  and  is  an  excellent  com- 
modity for  world  trade.  Trans- 
portation has  greatly  changed  the 
Hst  of  things  for  which  there  is  a 

^ ^ . , . « , . world  market  and  a worldwide 

Fig.  A.  Oxcart  on  Costa-Rican  plantation  taking  coffee  to  the  patio  , , ^ , . , 

or  drymg  floor.  trade.  In  George  Washingtons 

time  the  world  market  had  but  a 

few  things — silk,  spices,  tea,  coffee, 

and  a few  other  costly  things. 

Today  there  is  a world  market  for 

the  staples  of  everyday  use — 

wheat,  corn,  iron,  coal,  lumber, 

cotton,  wool,  gasohne,  fertilizer, 

and  many  other  things. 


Fig.  B. 

of  thousands  to  work  in  the  coffee  planta- 
tions. In  the  Andes  and  Central  America, 
coffee  is  often  the  money  crop  for  the  patch 
farmer  who  produces  most  of  the  food  and 
tools  that  he  uses. 

Brazil  has  true  plantations,  where  hun- 
dreds of  workers  grow  only  one  crop  and 
buy  most  of  their  food. 

Brazil  not  only  leads  the  world  in  coffee, 
but  she  has  produced  so  much  coffee  that 
there  is  danger  of  its  becoming  so  cheap  that 
it  will  bring  financial  ruin  to  the  producer. 
For  years  the  government  has  been  trying 
to  limit  the  quantity  in  order  to  keep  up  the 
price.  Coffee  has  even  been  burned  as 
locomotive  fuel. 


THINGS  TO  DO  AND  QUESTIONS 
TO  ANSWER 

Problem.  Can  you  explain  why  the 
inaccessible  places  in  which  coffee  is 
grown  have  affected  the  price  a pound? 

Map.  Make  a map  showing  the 
coffee  regions  of  the  world  and  the  area 
having  climate  much  like  that  of  Brazil’s 
coffee  region. 

Things  to  think  about.  1.  Trace  careftLlly 
the  origin  and  spread  of  coffee. 

2.  The  coffee  of  Brazil  is  grown  in  an  area  of 
less  than  100,000  square  miles.  What  propor- 
tion is  that  of  the  whole  territory  (page  366)  ? 

3.  The  chief  coffee  ports  of  Brazil  are  

and . 

4.  Tell  about  little  coffee  plantations  and  big 
coffee  plantations. 

5.  What  effect  does  the  price  that  Brazil 
receives  for  coffee  have  upon  her  abihty  to  buy 
automobiles  and  other  needful  things? 

6.  Does  the  United  States  produce  and  export 
all  of  the  products  studied  thus  far?  Explain. 

Problem.  Explain  world  market  and  changes 
in  the  world  market.  How  did  coffee  and  tea 
gain  a world  market? 


The  patio,  or  drying  floor,  of  a Costa-Rican  coffee  plantation. 


sc-7 


TEA 


145 


Figo  A.  Japanese  tea  ceremony.  Making,  serving,  and  drinking  tea  in  a perfect  manner  is  supposed  to  cultivate 
precision,  courtesy,  and  poise.  The  Japanese  sit  on  the  floor  and  sleep  on  the  floor.  Tell  how  that  influences 

the  cost  of  living. 


UNIT  2— TEA 

Resources  and  Policy.  Could  the  United 
States  grow  tea?  If  so,  why  do  we  not  do  it? 

The  origin  of  tea  drinking.  One  day, 
while  I was  walking  with  friends  in  the 
Chinese  province  of  Shensi  near  the  big 
bend  of  the  Hwang  Ho,  we  came  to  a 
beautiful  spring  at  the  foot  of  a wooded 
MU.  We  stopped  to  drink.  The  Chinese 
gentleman  who  accompanied  us  begged  us 
not  to  drink  the  water.  He  said  that  the 
cold  water  would  make  us  sick.  For 
centuries  he  and  aU  Ms  people  had  drunk 
oMy  boUed  water. 

The  Chinese  have  lived  in  great  numbers 
for  a long  time  on  small  farms,  where  the 
soU  has  become  so  saturated  with  manure 
that  the  water  from  the  wells  is  fiUed  with 
disease  germs.  Cold  water,  therefore,  made 
the  people  sick — not  because  it  was  cold 
but  because  it  was  germ  laden. 

Those  who  found  out  ages  ago  that  boiled 
water  was  safer  than  unboUed,  made  a great 
discovery.  Probably  the  next  discovery 
was  that  of  finding  that  tea  leaves  improved 
the  flavor  of  hot  v ater. 

10 


When  the  CMnese  or  the  Japanese  farmer, 
thirsty  from  the  long  hours  of  labor  on  his 
field,  takes  a drink,  it  is  often  weak,  hot 
tea.  Even  today,  if  you  enter  one  of  the 
better  stores  in  a CMnese  or  Japanese 
town,  the  proprietor  may  offer  you  a little 
cup  of  tea,  unsweetened  and  unflavored,  as 
aU  the  Orientals  drink  it. 

Climate  for  the  tea  tree.  Tea  requires 
a fertUe,  weU-drained  soU  and  a moist, 
summer  with  plenty  of  rain  to  enable  the 
tree  to  stand  the  strain  of  having  its  leaves 
plucked  several  times.  The  tea  plant 
tMives  in  our  Cotton  Belt  and  similar  cH- 
mates  and  also  in  the  wet  tropic  climate. 
A shght  frost  does  not  injure  the  tree. 

Tea  on  small  farms  in  Asia.  In  parts 
of  CMna  and  Japan  a few  tea  trees  on  small 
farms  are  almost  as  common  as  are  pota- 
toes in  an  American  garden.  In  many 
locahties  some  of  the  land  that  cannot  be 
made  into  paddies  is  planted  to  tea  trees. 
Many  of  the  farmers  seU  a httle  tea  very 
much  as  the  American  farmer  seUs  eggs. 
Only  in  a few  places  in  CMna  and  Japan  are 
there  large  plantations  of  tea  trees. 

Producing  tea.  Cultivating,  pruning, 
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Fig.  A.  Mate  trees,  in  northeastern  Argentina,  seven  years  old,  yielding  twenty  pounds  of  dried  leaves,  each,  at 

a harvest. 


and  fertilizing  the  trees;  plucking  and  roll- 
ing the  leaves;  drying,  firing,  and  grading 
the  tea  require  much  labor,  some  of  it  very 
skilful  labor.  Oije  process  of  curing  the 
leaves  makes  green  tea;  another  makes 
black  tea. 

Tea  leaves  in  boxes,  or  tea  leaves  and 
twigs  held  together  in  the  form  of  a brick 
called  hrick  tea,  have  long  been  an  im- 
portant article  of  commerce  from  China 
into  Russia  and  the  interior  of  Asia. 

Plantation  tea  in  Asia.  The  British 
rulers  of  India  and  Ceylon  have  introduced 
tea  into  those  countries  because  they  desired 
to  get  a money  crop  for  their  colonies,  an 
investment  for  then:  financiers,  and  to  sup- 
ply the  home  country  with  produce  grown 
within  their  own  empire.  The  chief  centers 
of  Indian  tea  production  are  located  on  the 
rainy  lulls  of  Assam,  northeast  of  Calcutta, 
and  in  the  southern  highlands.  Tea  is 
grown  also  on  the  uplands  of  Ceylon  and 
Java. 

Most  tea  is  grown  on  plantations,  some  of 
which  are  hundreds  of  acres  in  extent. 
Scores  or  hundreds  of  workers  live  in  the 
company  houses  for  a season  or  for  years 
and  work  in  the  plantation  imder  an  expert 
manager.  Later  they  return  to  their  homes. 

Quality,  inspection,  and  trade.  What 


do  the  figures  in  Table  27  show  you  about 
gains  and  losses  in  tea  trade?  In  China 
each  tea  farmer  makes  his  tea  in  the  way 
his  father  and  grandfathers  had  taught  him, 
and  while  it  may  be  good  tea  and  he  may 
be  properly  proud  of  it,  it  may  not  be  just 
hke  his  neighbor’s  tea.  Therefore  the 
merchant  who  buys  it  cannot  be  sure  just 
what  it  is  he  is  buying  when  he  buys  China 
tea.  In  contrast  to  this,  the  British  tea 
planters  of  Ceylon  work  hard  to  keep  then- 
brands  of  tea  uniform  so  that  the  merchant 
who  buys  tea  of  a certain  brand  knows 
what  he  is  getting. 

Tea  in  Europe.  In  1610  some  Dutch 
traders,  having  learned  to  drink  tea  while 
visiting  the  Chinese,  took  some  tea  to 
Europe.  Tea  became  very  popular  in 
some  European  countries  and  of  little  im- 
portance in  others. 

Tea  in  the  United  States.  The  tea 
tree  thrives  in  southeastern  United  States 
and  in  other  parts  of  the  world  having  the 
type  of  climate  suited  to  corn,  cotton,  and 
rice  (Fig.  66-A).  But  so  much  labor  of 
skilful  fingers  is  needed  to  produce  a crop 
of  tea  that  our  tea  costs  several  times  the 
price  of  that  produced  by  the  low-paid 
workers  of  the  Far  East. 

Native  American  teas.  The  American 
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Indian  used  a kind  of  tea  made  from  the 
leaves  of  the  cassina  bush,  which  grows 
from  Norfolk  to  the  Rio  Grande,  and 
which  contains  caffeine,  the  stimulating 
element  of  coffee. 

The  South-American  Indians  of  the 
Parana  VaUey  drank  a tea  made  of  the 
leaves  of  the  mate  tree.  Mate  trees  grow 
wild  over  a large  area  of  northeastern 
Argentina,  Paraguay,  and  southern  and 
southeastern  Brazil. 

The  Spanish  settlers  of  Argentina  and 
Uruguay  got  the  mate  habit  from  the 
natives.  Now  the  people  of  Argentina  use 
about  twenty  pounds  of  mat6  annually  for 
each  person.  Because  of  this,  a great  trade 
in  mate  has  grown  up. 

The  trade  in  mate  and  mate  culture. 
Argentina  grov;s  about  20,000  tons  of  mate, 
and  imports  nearly  80,000  tons.  About 
nine  tenths  of  the  tea  comes  from  Brazil; 
the  remainder  from  Paraguay.  Mate  is 
also  exported  to  Chile.  Returning  Itahan 
and  Spanish  laborers  have  introduced  it  into 
Europe. 

There  are  very  few  regularly  planted 
orchards  of  mate.  The  mate  grower 
usually  chops  rival  trees  out  of  a mate 
thicket.  When  grass  begins  to  grow,  he 
turns  in  the  cattle  to  pasture  the  grass. 
Thus  there  are  two  things  to  sell — cattle 
and  the  leaves  of  the  mat6.  The  leaves 
are  stripped  rather  carelessly  and  are  then 
dried  for  shipment. 

Which  has  better  chance  of  being  grown 
in  the  United  States — tea  or  mate?  Why? 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Things  to  think  about.  1.  Explain  how  the 
Chinese  are  scientifically  minded  but  do  not 
realize  it. 

2.  What  kind  of  soil  and  climate  does  tea 
require? 

3.  What  is  the  trade  in  mate?  Compare  its 
culture  with  that  of  tea. 

4.  Which  could  be  grown  to  better  advantage 
in  the  United  States,  tea  or  mate?  Why? 

5.  Make  a map  showing  the  tea-producing  areas 
of  the  world. 


Fig.  A.  Tea  pickers  have  low  wages.  Point  out 
elements  in  low  cost  of  living  in  this  tea-pickers’  meal 
of  rice  eaten  with  the  fingers. 


Fig.  B.  Picking  the  young  tea  leaves  on  a plantation 
in  Ceylon. 


6.  Examine  Table  20  on  page  358  and  tell 
several  things  that  you  learn  from  it.  Can  you 
tell  from  it  whether  a nation  is  rich  or  poor? 

7.  Compare  the  tea  export  of  China  with  that 
of  the  British  areas.  What  happened  to  China’s 
tea-export  trade? 

Problem.  Give  a talk  about  uniform  quality 
and  the  export  trade;  and  the  trade  of  your 
neighborhood.  See  whether  the  advertisements 
in  the  newspapers  and  magazines  give  you  any 
information  on  this  subject. 
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Fig.  A.  From  this  drawing  tell  why  the  cacao  tree 
grows  chiefly  in  the  zone  of  calms.  The  natives  are 
breaking  open  the  pods  to  get  the  seeds  from  which 
chocolate,  cocoa,  and  other  products  are  made. 

UNIT  3— CACAO 


Grow  Cacao?  If  one  of  your  class  wished  to 
grow  cacao  in  a country  where  it  is  not  exten- 
sively grown,  where  might  he  go?  Would  you 
advise  him  to  do  it? 


The  food  of  kings.  Cacao  was  the  food 
of  kings  in  Mexico;  it  was  there  that  the 
white  man  first  saw  it.  The  Swedish  bota- 
nist Linnaeus  named  the  tree  Theobroma 
cacao,  from  theos  (god)  and  hroma  (food). 
Cacao  is  a food  as  well  as  a drink.  In  the 
forms  of  cocoa,  chocolate,  milk  chocolate, 
candy,  and  flavoring  it  has  become  a prized 
food  for  miUions. 

What  does  page  362  tell  you  about  the 
popularity  of  cacao  and  its  products? 

Climate  suitable  for  cacao.  The  low, 
thick-topped  cacao  tree  is  a child  of  the 
equatorial  forest.  It  requires  some  shade 
and  is  grown  only  in  hot  lowlands  where 
the  soil  is  deep,  rich,  and  moist.  The  big 
cucumber-hke  fruits  cannot  withstand 
strong  wind.  Therefore  the  tree  must  be 
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grown  either  in  the  zone  of  calms  (page  26) 
or  in  sheltered  vaUeys,  away  from  the 
wind. 

Cacao  culture.  Culture  of  the  trees  is 
simple.  The  planter  cuts  down  most  of 
the  other  trees  on  his  land,  plants  cacao, 
then  chops  down  grass  and  weeds;  that  is 
aU.  Rain,  heat,  and  rich  soil  will  do  the 
rest  unless  plant  diseases  break  out,  as  they 
have  a habit  of  doing  when  trees  are 
crowded.  The  cacao  tree  produces  greenish 
pods,  each  pod  containing  from  twenty-five 
to  forty  seeds  (beans).  The  reddish  beans, 
when  ground  to  a very  fine  powder,  make 
chocolate.  When  half  of  the  fat  is  taken 
from  chocolate  powder,  cocoa  remains. 

Changing  centers  of  production.  Ca- 
cao is  grown  near  Guayaquil  in  Ecuador,  in 
the  Amazon  VaUey  in  Brazil,  in  northern 
Venezuela,  and  in  parts  of  the  West  Indies 
and  Central  America.  What  was  the  rank 
of  Ecuador  as  an  exporter  in  1890?  1910? 
1931  (page  362)?  A bhght  attacked  the 
cacao  trees  in  Ecuador,  but  the  growers  did 
not  take  the  trouble  to  fight  it. 

Colonial  governments  have  been  very 
energetic  in  introducing  cacao  culture  in 
lands  where  it  was  unknown,  but  which  had 
a suitable  climate.  The  government  of  the 
British  Gold  Coast  Colony  in  West  Africa 
has  supphed  the  natives  with  planting  stock; 
it  has  taught  them  how  to  grow  and  harvest 
the  crop  and  how  to  fight  the  bhght.  The 
government  has  also  furnished  a transpor- 
tation system  to  take  the  produce  to  the 
ports.  The  great  cacao  crop  of  this  colony 
is  nearly  aU  grown  on  the  small  farms  of 
the  ilhterate  natives. 

Making  milk  chocolate.  By  com- 
bining chocolate,  milk,  and  sugar,  milk 
chocolate  is  manufactured  in  the  dairy  sec- 
tions of  Pennsylvania,  New  York,  Massa- 
chusetts, California,  and  Wisconsin  in  the 
United  States,  and  in  England,  the  Nether-' 
lands,  Switzerland,  and  France. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Problems.  1.  If  one  of  your  class  wished  to 
grow  cacao  in  a country  where  it  is  not  extensively 
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Fig.  A.  Zanzibaris  drying  cloves.  Clove  trees  in  the  background. 


grown,  where  might  he  go?  Would  you  advise 
him  to  try  to  grow  cacao  there? 

2.  Examine  the  table  of  cacao  statistics,  page 
362,  and  tell  something  about  the  popularity  and 
the  ups  and  downs  of  new  industries.  Find  facts 
in  this  table  to  prove  statements  in  the  text. 

Cacao  facts.  1.  Compare  the  food  value  of 
cacao  and  milk. 

2.  Cacao  requires  what  kind  of  climate?  what 
kind  of  culture? 

Map.  Show  on  a map  the  cacao-producing 
areas  of  the  world;  the  milk  chocolate-making 
areas  of  the  world. 


Fig.  B.  The  seven  leading 
cacao-exporting  countries : 
Metric  Tons 


A.  Gold  Coast 241,336 

B.  Brazil 70,000 

C.  Nigeria 50,047 

D.  Trinidad 29,717 

E.  Dominican 

Republic 26,000 

F.  Ivory  Coast 20,000 

G.  Venezuela 20,000 


UNIT  4— SPICES 


The  Changing  World  Market.  How  do 
spices  and  wheat  show  that  there  have  been 
important  changes  in  what  is  called  the  world 
market? 


Flavoring  for  food.  For  centuries  the 
food  of  most  of  North  Europe  was  some- 
what lacking  in  what  we  call  flavor.  Even 
the  oven  for  baking  bread  was  unknown  in 
most  parts  of  Europe  until  a few  centuries 
ago.  The  people  grew  weary  of  eating  por- 
ridge (water,  meal,  and  peas  boiled  to- 
gether) day  after  day,  so  someone  made  the 
rime  in  Mother  Goose: 

“Pease  porridge  hot! 

Pease  porridge  cold! 

Pease  porridge  in  a pot. 

Nine  days  old!” 

Spices  and  the  world  market.  Spices 
originally  came  from  India  and  the  islands 
beyond.  Because  it  was  so  costly  to  carry 
them  by  caravan,  only  the  rich  could  use 
spices.  After  ships  reached  the  Far  East, 
the  price  diminished  and  the  trade  in  spices 
increased. 
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Fig.  A.  Ceylonese  cutting  cinnamon. 


Spices  and  silk  were  for  a long  time  the 
great  items  of  trade  between  East  Asia  and 
West  Europe.  Venezia  and  Genova  fought 
each  other;  Portugal,  Holland,  and  England 
vied  with  one  another  for  the  monopoly  of 
the  spice  trade.  This  in  turn  made  Genova, 
Venezia,  Lisboa,  Amsterdam,  and  London 
rich.  Each  city  was  the  great  center  from 
which  European  merchants  bought  their 
spices. 

All  the  spices  except  mustard  come  from 
the  tropics  and  all  require  much  tedious  labor. 

Spices  show  the  great  change  that  has 
happened  in  world  trade.  Spices  are  sold 
in  greater  quantity  than  ever,  but  they  are 
now  minor  products,  because  cheap  trans- 
port and  machine  production  have  allowed 
such  cheap  and  bulky  things  as  wheat, 
lumber,  phosphate,  paper  pulp,  iron  ore, 
petroleum,  and  coal  to  become  the  staples 
of  world  trade. 

Mustard.  This  spice  is  the  seed  of  the 
mustard  plant,  which  is  grown  in  much  the 
same  way  that  wheat  is  grown.  It  thrives 
in  a cloudy  climate.  Most  of  it  is  grown  in 
the  Baltic  section  of  eastern  Germany  and 
Poland. 


Cinnamon,  cloves,  and  pepper.  The 
plants  producing  these  three  popular  spices 
are  hke  aU  the  other  tropic  spices  in  that 
they  need  the  type  of  climate  that  suits 
the  banana  (page  140).  Four  hundred 
years  ago  the  Portuguese  were  interested  in 
Ceylon  only  because  it  produced  the  bark 
of  the  cinnamon  tree,  which  the  kings  of 
Ceylon  exacted  as  taxes.  The  people  were 
compelled  to  go  to  the  forest  and  peel 
cinnamon  bark  from  the  wild  trees.  Now 
it  is  grown  in  plantations  with  European 
managers,  much  as  tea  is  grown. 

Pepper  vines,  Hke  lima  beans,  are  grown 
on  poles.  They  produce  their  little  round 
seeds  as  climbing  beans  produce  their  fruit. 
Most  of  the  world’s  pepper  comes  from 
the  Netherlands  East  Indies  and  the  Malay 
Peninsula. 

Cloves,  the  blossoms  of  a tree  that  was 
'once  a state  monopoly  in  Java,  are  now 
shipped  to  the  extent  of  9000  tons  a year 
from  the  island  of  Zanzibar.  Madagascar 
has  begun  to  grow  cloves,  too,  and  exports 
annually  about  3000  tons. 

Some  other  spices.  The  world  buys 
annually  nearly  5000  tons  of  nutmegs,  the 
seed  of  an  evergreen  tropic  tree  found  in 
Netherlands  East  Indies,  and  about  1500 
tons  from  the  Httle  West-Indian  island  of 
Grenada.  Allspice,  seed  of  another  tropic 
tree,  is  shipped  only  from  Jamaica.  This 
tree  grows  in  pasture  fields.  The  boys  and 
men  climb  up  the  trees  and  break  off  fruit- 
ing twigs.  These  twigs  are  then  picked  up 
by  Negro  women  and  children  and  dried  in 
the  sun. 

Ginger,  the  root  of  a tropic  plant,  grown 
in  much  the  same  way  as  garden  truck  is 
grown,  comes  chiefly  from  Sierra  Leone 
and  India. 

Centrahzation  and  speciaHzation  in  pro- 
duction, which  we  have  already  noted  in  the 
fruit  and  vegetable  industries,  are  excel- 
lently illustrated  in  the  production  of  spices. 

The  existence  of  great  areas  of  imused 
tropic  forest  makes  it  plain  that  the  supply 
of  spices  could  be  increased  manyfold  if 
the  demand  existed. 
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Fig.  A.  Spice  from  our  own  land.  This  large  field  near  Griffin,  Georgia,  is  planted  to  pimientos,  a variety 
of  sweet  pepper,  the  fruit  of  which  is  used  in  salads  and  as  a flavoring  for  cheese. 


THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Problem.  Why  did  spices  once  exceed  wheat 
as  an  article  of  trade  in  the  world  market? 

Spice  facts.  1.  How  do  spices  compare  with 
the  fruit  and  vegetable  industries  as  a farm  crop? 

2.  Where  do  the  following  spices  come  from? 
cinnamon?  pepper?  nutmegs?  allspice?  ginger? 

3.  Why  do  wheat,  lumber,  and  paper  pulp 
exceed  spices  in  importance  in  world  trade? 
Explain. 

4.  What  European  cities  became  wealthy  over 
the  spice  trade? 

5.  What  were  the  first  spice-producing  areas? 

CHAPTER  SUMMARY 

A map.  Make  a map  of  the  world  and  put  on 
it  all  the  spice  and  beverage  information  you  can. 

Explanations.  1.  Tell  the  results  that  would 
follow  from  the  discovery  of  a way  to  make  oil  of 
cloves  cheaply  in  a chemical  laboratory. 

2.  Examine  all  the  pictures  in  this  chapter  and 
then  make  a talk  about  "cost  of  living”  and 
"intensive  agriculture.” 

3.  Why  is  our  cacao  not  manufactmed  in  the 
countries  that  grow  the  beans? 

4.  If  the  price  of  coffee  doubles,  will  Brazil  grow 
more  or  less  of  food  products? 

5.  Tell  about  the  production  in  the  United 
States  of  the  articles  mentioned  in  this  chapter. 

Some  completion  statements.  Copy  and 
complete  each  of  the  following  statements: 


1.  Cold  water  therefore  made  them  , not, 

because  it  was , but  because  it  was . 

2.  The  chief  coffee  ports  of  Brazil  are  

and . 

3.  If  you  enter  a score,  the  proprietor  may  offer 

you  little  cups  of  tea,  , and  , as  aU 

the  Orientals  drink  it. 

4.  Coffee  originated  in  the  uplands  of . 

5.  The  coffee  tree  needs  as  much  rain  as . 

6.  The  coffee  tree  needs  a temperature  described 

as . 

7.  The  coffee  tree  needs  soil  of . 

Making  graphs.  Using  the  facts  contained  in 

the  statistical  Appendix  construct  the  following 
graphs:  1.  The  per  capita  consumption  of  tea  in 
5 leading  countries. 

2.  The  per  capita  consumption  of  coffee  in  5 
leading  countries. 

3.  The  export  of  tea  in  5 leading  countries. 

4.  The  export  of  cacao  in  1890;  1910;  and  1931. 

Testing  your  neighbor.  An  excellent  method 

of  reviewing  this  chapter,  or  any  other  chapter 
in  this  book,  is  to  construct  a series  of  multiple- 
choice  questions  similar  to  the  question  shown 
below.  Only  one  of  the  four  possible  answers  is 
correct.  Then  pass  your  questions  to  a classmate 
and  have  him  underscore  the  correct  answer  to 
each  question. 

The  world’s  largest  exporter  of  coffee  is 
(1)  United  States  (2)  Brazil  (3)  British  Empire 
(4)  Colombia. 
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Fig.  A.  A maple-sugar  orchard  in  Vermont.  See  the  cans  to  catch  the  sap  as  it  rims  from  the  trees. 


CHAPTER  XIII 

SUGAR 

UNIT  1— SUGAR  AND  THE  SUGAR  PLANTS 


Fig.  B.  Boiling  sap  from  the  maple  tree  in  order  to 
make  maple  sirup  and  maple  sugar. 


Problem.  Show  some  ways  whereby  man 
can  create  new  resources. 

Sugar  is  popular.  Do  you  know  a 
boy  or  girl  who  does  not  like  sugar?  Many 
animals  are  just  as  fond  of  sugar  as  we  are, 
and  cheap  molasses  is  now  used  as  food  for 
farm  animals.  Sugar  is  a nutritious  and 
energy-giving  food. 

Beyond  doubt  the  earliest  sugar  industry 
was  that  of  the  bees,  which  gathered  tiny 


quantities  of  sugar  from  the  flowers  (Fig. 
127-A).  Among  men,  the  earliest  sugar  in- 
dustry took  the  form  of  stealing  honey  from 
the  bees’  nests.  In  Roman  times  honey  was 
the  chief  source  of  sugar  in  the  Mediter- 
ranean world. 

The  sugar  tree.  The  American  Indian 
was  well  supphed  with  sugar.  He  found 
wild  honey  in  hollow  trees.  He  also  knew 
that  in  spring  the  sap  of  the  sugar-maple 
tree  contained  a httle  sugar.  He  knew  he 
could  get  this  by  boring  a hole  in  the  tree 
and  sticking  in  a hoUow  reed  or  concave 
piece  of  bark  through  which  the  sap  flowed 
into  a bark  trough  or  other  receptacle. 
The  Indians  dropped  hot  stones  into  the 
sap,  boiled  off  the  water,  and  got  sugar. 
There  is  still  a local  industry  in  making 
sugar,  centered  chiefly  in  Vermont  and 
Quebec.  The  cost  of  maple  sugar  is  more 
than  that  of  other  sugar,  but  its  flavor  is 
Hked  by  many  people. 

The  sugary  canes.  There  is  some  sugar 
in  the  corn  stalks  and  much  more  in  some  of 
the  sorghums.  Sorghums  are  regularly 
grown  and  crushed  to  obtain  sirup  or  molas- 
ses (Fig.  158-B).  The  tropical  sugar  cane 
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Fig.  A.  Life-size  picture  of  part  of  a honey-locust  bean.  It  was  seventeen  inches  long  and  had  29  per  cent  of 
its  weight  in  sugar.  I know  of  no  other  sugar  plant  so  rich.  In  addition,  it  had  a substantial  amount  of  protein, 
the  most  expensive  stock  food.  What  should  be  done  about  this  bean  tree? 


(probably  a native  of  the  Ganges  Valley) 
contained  enough  sugar  to  make  it  worth 
growing  for  the  juice.  The  people  of 
India  began  to  grow  sugar  cane  so  long  ago 
that  the  plant  is  not  now  known  in  its  wild 
form.  Columbus  took  it  from  Spain  to 
Haiti  in  1493. 

The  Spanish  soon  started  to  grow 
sugar  cane  in  other  islands  and  were  fol- 
lowed by  the  Portuguese  in  Brazil.  The 
English,  French,  and  Dutch  governments 
had  sugar  plantations  in  the  West  Indian 
Islands  through  the  1600’s  and  the  1700’s. 
They  seemed  to  value  these  possessions  most 
extraordinarily,  for  sugar  was  a luxury  and 
was  greatly  prized. 

The  sugar  roots.  During  Napoleon’s 
wars,  the  English  fleet  blockaded  the 
French  ports  and  cut  off  the  trade  of 
France  with  her  West-Indian  sugar  colonies. 
Napoleon  ordered  his  scientists  to  discover 
sugar-yielding  plants  that  would  grow  in 
France.  They  examined  the  sap  of  many 
plants.  The  onion,  which  sometimes  has 
8 per  cent  of  sugar,  was  discarded  for  the 
larger  beet  with  its  larger  yield  to  the  acre. 

Beets  yielded  but  3 per  cent  of  sugar  in 
the  first  sugar  industrj^,  which  was  aided  by 
a subsidy  from  Napoleon.  From  that  time 
until  the  present,  the  sugar  beet  has  been 


grown  in  Europe  for  its  sugar.  Year  after 
year  the  sweetest  beets  were  saved  for 
seed.  By  this  process  of  selection  the  sugar 
content  has  risen  until  now  the  sugar  beets 
of  Germany  and  Czechoslovakia  give  a 
national  average  of  15  to  18  per  cent  of 
their  weight  in  sugar.  These  beets  also 
yield  some  molasses,  and  a valuable  stock 
food  in  the  pulp  which  is  dried,  kept  for  a 
long  time,  and  then  shipped  long  distances. 

More  sugar  plants.  The  long  bean  of 
the  honey -locust  tree  is  said  to  have  a higher 
percentage  of  sugar  than  any  other  plant. 
Some  of  the  locust  beans  have  been  found 
to  contain  29  per  cent  sugar.  They  have 
long  been  eaten  by  men  and  animals  be- 
cause of  their  sweet  taste.  No  sugar  in- 
dustry based  on  locust  beans  has  been 
attempted,  although  the  tree  has  the  great 
advantage  of  being  able  to  grow  on  hilly 
land  without  cultivation  in  most  of  the 
tree-producing  areas  of  the  United  States. 

PROBLEMS 

Maps.  1.  Show  the  maple  sugar- producing 
areas  of  the  world  and  some  areas  which  you  think 
might  grow  maple  sugar  (Fig.  2- A);  the  cane 
sugar-producing  areas  of  the  world;  the  beet 
sugar-producing  areas  of  the  world. 

The  sugar  record.  1.  How  old  is  the  use  of 
sugar?  How  common  is  its  use? 

2.  Briefly  trace  the  early  history  of  sugar  and 
of  some  sugar  plants. 
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Fig.  B.  Crushing  cane  for  home  use  in  India,  by  a 
method  centuries  old.  It  helps  to  explain  the  high 
cost  of  sugar  in  George  Washington’s  time. 


Fig.  C.  Boiling  sugar  for  home  use  in  the  Philippines. 
Compare  these  three  pictures  with  Figures  A,  B,  and 
C,  page  155,  and  Figure  A,  page  156. 


UNIT  2— THE  CANE-SUGAR 
INDUSTRY 

Two  Food  Policies.  Explain  two  methods 
of  securing  food  used  in  two  great  sugar  islands. 

Many  crops  from  one  planting.  In 
the  frostless  tropics  a planting  of  sugar  cane 
will  live  for  many  years  and  produce  a crop 
of  stalks  each  year.  It  is  a most  convenient 
crop  for  the  patch  farmer.  Grown  for  home 
use,  sugar  cane  is  to  be  found  beside  the 
grass  hut  in  almost  every  tropic  land  where 
there  is  enough  rain  for  trees  to  grow.  In 
villages  and  towns  the  children  may  be  seen 
sucking  short  pieces  of  sugar  cane  (Fig. 
154-C)  which  they  can  buy  much  as  the 
American  child  buys  penny  candy. 

New  methods.  Science  has  been  apphed 
to  sugar  production  with  the  result  that 
tractors,  fertilizers,  new  varieties  of  cane 
and  of  machinery  have  greatly  increased 
the  output  of  sugar.  As  a result  the  price 
of  cane  sugar  has  dechned  so  much  that 
sugar  is  now  one  of  the  cheapest  foods 
that  we  have. 

Expensive  methods  of  making  sugar  are 
found  where  mills  (Fig.  154-B)  with  only 
beasts  for  power  crush  a few  stalks  of  cane 
on  a farm.  The  new  methods  which  have 
made  sugar  cheap  are  found  in  the  great 
mill  equipped  with  much  machinery,  where 
engines  of  many  hundred  horse  power  crush 
— in  some  cases — hundreds  of  thousands  of 
tons  of  cane  a year. 

The  commercial  sugar  plantation. 
The  large  mill  uses  much  cane,  therefore 
it  is  necessary  to  grow  cane  on  a large  scale. 
Miles  of  sugar-cane  fields  and  the  httle  rail- 
roads that  run  through  them  are  a perfect 
example  of  the  tropic  plantation.  These 
plantations  can  be  developed  only  where 
there  is  fertile,  nearly  level  land,  and  where 
the  climatic  conditions  are  very  favorable 
for  sugar  cane.  Most  of  the  large  plan- 
tations are  owned  by  Americans  and 
Europeans. 

The  sugar-plantation  climate.  Sugar 
cane  needs  warm  weather  all  of  the  time, 
much  rain  most  of  the  time,  and  a season 
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Fig.  A.  Cross  section  of  cane  crushers  in  plantation  sugar  mill.  It  is  265  feet  long  from  left  to  right  and  uses 
2700  horse  power  when  grinding,  at  the  rate  of  4000  tons  of  cane  a day. 


sugar  ever  seen. 


that  may  almost  be  called  a dry 
season.  The  sap  becomes  sugary 
in  the  dry  season.  If  instead  of 
the  dry  season,  rain  came,  the  sap 
would  be  much  poorer  in  sugar. 

The  regions  having  a type  of  ch- 
mate  suited  to  the  development  of 
sugar-cane  plantations  are  far 
enough  away  from  the  Equator  to 
come  in  the  belt  having  a shght 
dry  season  but  enough  rain  to 
produce  forest  (Fig=  2- A). 

Locate  the  following  sugar- 

plantation  areas:  the  east  coast  j ^ ^ ^ t.  , * *• 

n *1  TV  /r  • -NT  X 1 -n  j.  Engme  power  lifts  the  load  of  cane  from  Cuban-plantation 

ot  Erazil,  Mexico,  JNatal,  Egypt,  cart  to  plantation  railway.  This  is  one  of  the  ways  by  which  American 
Queensland,  India,  the  coast  of  capital  and  invention  have  glutted  the  sugar  market  with  the  cheapest 

Guiana,  the  West  Indies,  the  East 
Indies,  Hawaii,  and  the  tiny  island 
of  Mauritius.  In  the  main,  we 
may  say  that  the  trade-wind  shore 
is  sugar-plantation  land.  If  sugar 
is  grown  farther  north,  it  needs 
at  least  eight  months’  good  grow- 
ing season. 

Labor  in  the  cane  fields.  To 
plow,  to  plant,  to  weed  the  cane 
field,  and  to  cut  the  tall,  heavy 
cane  is  exhausting  work.  The 
white  man  took  Negro  slaves  to 
Brazil,  the  West  Indies,  the  United 
States,  and  Mauritius  to  do  this 
work  for  him.  Nowhere  has 
the  white  man  worked  to  any 
extent  in  the  cane  fields.  After  the  slaves 
were  freed  in  the  nineteenth  century,  the 
low-wage  workers  from  India  were  taken 
on  contract  to  Mauritius  and  Guiana. 

Growing  cane  and  exporting  sugar. 

Next  to  Cuba,  India  is  the  greatest  cane- 


sugar  producer  in  the  world.  There  the 
cane  is  grown  mostly  in  small  plots,  and 
the  sugar  is  seldom  refined  (Fig.  154-C). 
In  the  populous  land  of  India  are  almost 
350,000,000  people.  They  use  all  the  sugar 
that  India  produces  and  usually  import. 
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Fig.  A.  Mass  production  of  sugar.  The  huge  tanks  at  the  left  are 
evaporators  in  a Cuban  factory  where  steam  from  engine  boilers  turns 
sugar-cane  juice  and  water  into  sirup,  the  first  process  in  mechan- 
ical mass  production  in  the  sugar  refinery.  Compare  with  Fig.  154-B. 


What  countries  are  the  chief  cane-sugar  ex- 
porters (Fig.  158-C)?  In  comparison  with 
India,  Cuba  gives  a good  example  of  a 
country  with  small  population  being  able 
to  export  one  chief  article  of  food  and  buy 
much  of  the  other  food  she  needs.  Cuba 
has  almost  perfect  rainfall  conditions  for 
cane  and  wide  plains  of  rich,  level  or  gently 
roUing  limestone  soil  which  suits  sugar. 
American  capitaHsts  have  gone  there,  laid 
out  great  plantations,  and  built  fine  sugar 
mills.  The  miUs  are  situated  only  a few 
miles  from  the  ports  along  the  north  coast. 
From  the  sugar  miUs  of  Cuba  ships  take 
the  sacks  of  raw  brown  sugar  and  in  a few 
days  carry  them  to  the  huge  refineries  on 
the  water  fronts  of  New  Orleans,  Savannah, 
Baltimore,  Philadelphia,  New  York,  and 
Boston. 

Puerto  Rico  has  an  important  sugar  in- 
dustry which  greatly  resembles  that  of  Cuba 
except  that  it  is  smaller. 

Cane  growing  in  Java.  In  most  tropic 
countries  the  cane  plant  fives  for  many 
years  and  is  cut  for  several  crops.  In  Java 
only  one  crop  is  cut,  because  the  govern- 
ment controls  industry  and  sees  to  it  that 
the  cane  field  is  quickly  plowed  and  that 
rice  is  planted  there.  Rice  is  needed  as 
food  for  the  large  population  of  this  island 
with  its  remarkable  tropic  agriculture. 

Cane  sugar  in  the  United  States. 
There  are  a number  of  cane-sugar  planta- 


tions in  southern  Louisiana  on  the 
rich  soil  made  of  Mississippi  River 
mud,  and  in  southern  Texas.  Cane 
growing  was  recently  started  in 
Florida.  Unfortunately,  our 
growing  season  is  not  long  enough 
to  produce  cane  so  well  as  that  of 
Cuba  and  other  tropic  countries. 

By-products.  The  juice  of  the 
cane  which  contains  the  sugar  is 
boiled.  As  the  water  leaves  and 
the  juice  gets  thicker  and  thicker, 
most  of  the  sugar  settles  as  crystals 
of  brown  sugar,  which  must  be 
further  refined.  Some  sugar  will 
not  crystallize  but  remains  as  mo- 
lasses. Some  molasses  is  used  for  human 
food,  some  for  stock  food,  and  some  for 
alcohol  of  several  kinds. 

Bagasse,  the  remains  of  the  cane  after  it 
is  crushed,  is  used  for  sugar-miU  boiler  fuel 
and  to  make  celotex,  an  insulating  fiber- 
board  used  in  budding. 

The  World  War  and  the  glut  in 
sugar.  The  World  War  (1914-18)  cut  off 
trade  from  European  beet-sugar  regions. 
The  price  of  sugar  rose  several  hundred 
per  cent.  Stimulated  by  very  high  prices, 
sugar  growers  made  too  many  new  planta- 
tions. After  the  war  the  sugar-beet  indus- 
try of  Europe  was  revived  and  the  price  ot 
sugar  feU  below  the  cost  of  production. 
In  1932  seven  nations  made  agreement  to 
limit  the  crop  and  the  export. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Problem.  1.  Are  the  farming  systems  of  Cuba 
and  Java  alike?  2.  Explain  the  connection 
between  the  World  War  and  sugar  prices. 

Do  you  know  the  answers?  1.  How  common 
is  sugar  cane  in  the  tropics?  Why? 

2.  Compare  the  food  value  of  sugar  and  some 
other  foods. 

3.  What  effect  has  science  had  upon  the  cane- 
sugar  industry?  Why? 

4.  Where  are  the  large  sugar-cane  plantations 
found?  Why?  Who  owns  them? 

5.  Who  does  the  work  in  the  cane  fields?  Why? 

6.  Do  all  cane  sugar- producing  countries  produce 
enough  for  their  own  use?  (See  Yearbook, 
United  States  Department  of  Agriculture.) 
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Fig.  A.  Mass  production  of  beet  sugar.  This  Colorado  beet  piler  unloads  a wagon  in  two  minutes,  puts  the 
beets  on  the  pile,  and  returns  the  dirt  to  the  wagon.  In  cold  weather,  beets  keep  for  weeks  in  the  pile  waiting 
for  their  turn  at  the  refinery.  The  cattle  feed  on  beet  pulp. 


UNIT  3— BEET  SUGAR 

Problem.  See  whether  it  is  good  business  for 
some  European  countries  to  sell  sugar  at  cost. 

Climate  and  location.  The  maps  of 
corn  and  beet-sugar  production  (Figs.  87- A 
and  158-B)  show  that  corn  and  sugar  beets 
are  not  intimate  friends  in  the  field.  Corn 
thrives  best  in  hot  weather,  hot  even  at 
night,  while  the  sugar  beet  if  it  does  not 
have  a summer  average  temperature  of 
about  70°  F.  will  not  make  much  sugar. 
See  the  hst  of  American  states  producing 
beet  sugar:  California,  with  cool  nights 

because  the  air  is  dry;  Utah,  Idaho,  Col- 
orado, Nebraska,  Wyoming,  and  Montana, 
cool  because  they  are  on  a high  plateau; 
Michigan  so  cooled  by  the  Lakes  as  to  be 
in  the  small- grain  and  potato  belt. 

Intensive  agriculture.  To  produce  the 
sugar  beet  requires  intensive  agriculture — 
much  labor  and  expense  on  httle  land. 
Therefore,  the  industry  is  much  better 
suited  to  Europe  than  to  the  United  States. 
Like  the  cane-sugar  industry,  it  would  not 
be  here  but  for  a protective  tariff.  Nor 
would  it  be  in  Europe  but  for  the  fact  that 
tariffs  prevent  the  people  from  buying  cane 
sugar  as  cheaply  as  they  might.  The  soil, 


which  must  be  fertile,  deep,  and  friable 
(easily  broken),  must  be  deeply  plowed, 
finely  prepared,  and  thoroughly  fertilized. 
The  little  beet  plants  are  so  small  and  weak 
that  they  must  be  weeded  by  hand  at  first, 
then  cultivated  as  corn  or  potatoes  are 
cultivated.  Much  labor  is  necessary  in 
picking  up  the  many  tons  of  beets  and  haul- 
ing them  to  the  factory.  Careful  cost 
figures  kept  in  Colorado,  for  the  seven  years 
before  the  depression  of  1929,  showed  that 
the  cost  of  producing  an  acre  of  beets  was 
$88.35.  But  the  beet  gives  a large  return 
— nearly  two  tons  of  actual  sugar  an  acre. 
Beet  tops  and  pulp  furnish  good  food  for 
dairy  cattle.  The  fertilizer  left  in  the 
ground  and  the  working  of  the  soil  that  was 
necessary  to  prepare  for  beets  almost 
guarantee  that  the  beet  crop  will  be  fol- 
lowed by  a splendid  crop  of  grain  or  grass. 

So  thoroughly  is  the  beet  a crop  of  the 
intensive  type  of  agriculture  that  it  is  the 
only  field  crop  in  which  the  American  yield 
is  as  great  as  that  of  Europe.  As  with  cane, 
a large  acreage  is  required  to  keep  the 
factory  running.  To  guarantee  this  it  is  a 
common  practice  for  the  manufacturer  to 
have  farmers  grow  a given  number  of  acres 
of  beets  on  contract.  Most  of  the  beet 
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Fig.  B.  Production  of  sugar  cane,  sorghum  cane,  and 
sugar  beets  in  the  United  States.  Each  dot  repre- 
sents 1000  acres  planted  to  sugar  cane,  sorghum  cane, 
or  sugar  beets. 


Cuba 

Netherland  East  Indies 

Philippine  Islands 

Czechoslovakia 

Poland 

France 

Dominican  Republic 
Peru 

Germany 


100,000  Short  Tons 


Fig.  C.  Sugar  exports  by  countries. 


Importance  of  the  sugar  beet  in 
Europe.  All  these  facts  show  how  admi- 
rably the  beet  crop  fits  the  intensive  agri- 
culture of  north  central  Europe,  with  its 
heavy  population,  small  farms,  great  need 
for  food,  and  large  number  of  farm  animals. 
The  beet-sugar  belt  begins  in  northern 
France  and  extends  through  Belgium,  the 
Netherlands,  Germany,  Czechoslovakia, 
and  Poland  to  southern  Russia  and 
Hungary. 

Sugar-beet  growing  gives  so  much  work 
and  supports  so  many  people  that  several 
European  countries  are  willing  to  export 
sugar  at  cost,  and  some  have  even  paid 
bounties  to  their  people  who  exported  sugar. 

The  sugar  price.  The  great  supply  of 
sugar  in  1930-34  was  one  of  the  puzzhng 
things  to  the  nations  that  exported  it.  The 
price  was  so  low  that  thousands  of  people 
in  Puerto  Rico  and  elsewhere  could  not  get 
money  to  buy  enough  food  to  be  well 
nourished. 


sugar  grown  in  the  United  States  is  refined 
in  the  factory  to  which  the  beets  go.  The 
sugar  and  its  by-products  are  used  in  the 
near-by  parts  of  the  country. 


THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Problem.  What  is  the  answer  to  the  problem 
at  the  beginning  of  this  unit?  Give  as  many 
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reasons  as  you  can  why  a farmer 
might  wish  to  grow  sugar  beets. 

Placing  the  industry.  1.  Compare 
the  climatic  requirements  for  sugar 
beets,  corn,  and  sugar  cane. 

2.  To  produce  sugar  beets 

agriculture  is  required.  Tell  why. 
Does  any  picture  help  to  prove  it? 

3.  Why  isn’t  the  sugar  beet  grown 
extensively  in  the  Southern  Hemi- 
sphere? See  Figures  2 6- A and  2 7- A 
and  study  temperatures  of  warmest 
month. 


3.  Does  the  same  farmer  grow  any  two  kinds  of 
sugar?  Explain. 

4.  What  does  Figure  158-C  tell  you?  Make  a 
similar  graph  for  the  latest  year  {Yearbook). 


Interesting  but  difficult  debates.  1.  Re- 
solved: That  sugar  is  more  valuable  to  mankind 
than  coffee.  (See  book  by  Rose,  M.  S.,  Feeding 
the  Family.) 

2.  Resolved:  That  cane  sugar  is  more  valuable 
than  beet  sugar. 


CHAPTER  SUMMARY 
The  sugar  situation.  1.  How  long 
would  it  take  two-ton  truck  loads  of  sugar,  travel- 
ing at  ten  a minute  past  your  school,  to  carry  the 
amount  of  the  American  import  for  a year? 


2.  Make  a list  of  foods  containing  sugar  that  you 
like  to  eat. 


3.  Resolved:  That  man  should  eat  less  sugar. 

4.  Look  at  pictures  of  cane  crushing  and  boiling 
sugar-cane  juice  and  make  talks  on  "the  old  and 
tne  new”  or  "commercial  agriculture”  or  "mass 
production”  or  "glutted  markets.” 

Extra  credit.  1.  See  if  you  can  find  enough 
facts  in  the  table  of  food  values  (page  373)  and 
in  the  Yearbook,  United  States  Department  of  Agri- 
culture, to  figure  out  the  food  yield  per  acre  of 
sugar  beets,  sugar  cane,  wheat,  corn,  potatoes. 

2.  Find  out  the  success  of  the  Chadboiirne 
International  Sugar- Limitation  Agreement. 

3.  Has  sugar  been  a help  or  a hindrance  to 
the  people  of  Puerto  Rico?  Explain. 

Writing  questions.  Write  a dozen  or  so 
multiple-choice  questions  about  the  facts  in  this 
unit.  One  such  question  might  be 

Most  of  the  sugar  used  in  the  United  States  comes 
from: 

(1)  beets  (2)  cane  (3)  sorghum  (4)  maple  trees 

Exchange  your  papers  with  a classmate  and 
underscore  the  correct  answer  to  each  question. 


Fig.  B.  Spading  up  the  earth  instead  of  plowing,  near 
Metz,  France.  Thousands  of  acres  of  good  plow  land 
in  Europe  and  much  more  in  China,  Japan,  and  India 
are  worked  in  this  way.  Compare  Figure  58-A  and 
Figure  91-A. 


Fig.  C.  Acreage  of  sugar  beets  in  Europe. 


Circular  graph.  Using  the  data  in  Table  47 
(page  362)  make  a circular  graph  (Fig.  87-B)  show- 
ing the  leading  producers  of  sugar  in  1930-31;  in 
1932-33. 
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Fig.  A.  A rubber  plantation  in  Sumatra  ,owned  and  operated  by  an  American  company.  The  banks  and  pits 
prevent  any  loss  of  water  by  running  away  or  loss  of  soil  by  erosion.  These  “silt  pits”  are  a great  invention, 

CHAPTER  XIV 


RUBBER 

UNIT  1— AN  INDUSTRIAL  REVOLUTION 


Creating  Industries.  How  can  man  use 
plants  to  create  new  sources  of  wealth? 

The  early  uses  of  rubber.  Columbus, 
on  his  second  trip  to  the  New  World,  is 
said  to  have  found  natives  in  Haiti  play- 
ing games  with  rubber  balls.  The  Euro- 
peans found  that  balls  hke  those  the  Indians 
played  with  would  rub  out  pencil  marks. 
Hence  the  name  India  rubber. 

Rubber  is  made  of  dried  latex,  a milky 
looking  substance  produced  within  the  bark 
of  several  species  of  trees.  The  natives  of 
Mexico  smeared  cloth  with  latex.  When 
this  dried,  it  made  the  cloth  waterproof. 

For  a long  time  rubber  was  used  but 
very  Httle.  But  in  the  last  decade  of  the 
eighteenth  century,  experimenters  in  Eng- 
land and  the  United  States  laid  thin  layers 
of  rubber  on  cloth  to  make  it  waterproof. 
They  also  used  rubber  in  making  garden 
hose,  which  had  previously  been  made  of 
leather.  Some  years  later  sulphur  was 


mixed  with  rubber.  The  resulting  product 
was  much  tougher  than  pure  rubber  and 
did  not  become  sticky  in  hot  weather. 
This  made  possible  many  new  uses.  Since 
that  time  improvements  have  been  rapid, 
until  now  we  are  said  to  have  30,000  dif- 
ferent articles  manufactured  from  rubber  in 
the  United  States.  The  most  important, 
of  course,  is  the  amazingly  tough  automo- 
bile tire. 

The  pneumatic  tire.  The  pneumatic 
tire,  invented  about  1890  for  bicycles,  and 
for  automobiles  shortly  thereafter,  caused  a 
revolution  in  the  use  and  production  of 
rubber.  Until  that  invention  was  made, 
the  wild  trees  furnished  aU  the  rubber 
needed.  The  chief  source  of  supply  was  the 
Amazon  VaUey,  although  some  came  from 
the  tropic  forests  of  Africa  and  Central 
America. 

Rubber  scarcity.  The  automobile  sent 
the  price  of  rubber  skyrocketing.  The 
rubber  hunters  enjoyed  new  riches  and 
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hunted  aew  forests.  Rubber  came  from  an 
increasing  area  in  the  Amazon  Valley,  from 
Central  America,  Mexico,  and  from  Africa, 
where  there  are  many  species  of  rubber- 
yielding  vines.  The  price  still  rose  and 
there  was  prospect  of  a rubber  famine. 
Capitalists  turned  to  the  simple  device  of 
planting  orchards  of  the  rubber  trees.  The 
Brazilian  rubber  tree  Qievea)  was  found  to 
grow  well  in  southeastern  Asia,  where 
laborers  were  plentiful,  and  there  was  great 
speculation  in  rubber  plantations. 

Someone  found  that  a little  desert  shrub, 
called  the  guayule,  growing  in  the  arid  part 
of  the  Mexican  plateau  and  adjacent  parts 
of  New  Mexico,  Arizona,  and  Texas,  also 
yielded  rubber  when  ground  and  treated  in 
a factory.  In  1910,  when  the  rubber  plan- 
tations were  yielding  8200  tons  of  rubber, 
guayule  produced  5000  tons.  It  no  longer 
comes  to  market,  although  the  Russians 
have  started  planting  guayule  and  three 
other  kinds  of  rubber  plants  in  Central  Asia 
so  that  they  may  have  a rubber  supply 
without  exporting  something  to  pay  for  it. 

The  rubber  plantation.  To  start  this 
simple  enterprise  one  needs  only  to  cut 
down  the  forest  in  a region  where  soil  and 
climate  suit  rubber,  plant  rubber  trees  and 
keep  other  trees  from  crowding  them. 
Such  places  are  to  be  found  in  many  islands 
and  four  continents. 

The  cheapness  of  the  labor  of  coolies  on 
contract  from  China,  Java,  and  India  caused 
enterprising  men  to  start  rubber  plantations 
in  the  wide  forested  plains  of  Sumatra, 
Java,  the  Malay  Peninsula,  and  also  in 
Ceylon.  These  plantations,  owned  chiefly 
by  British,  Dutch,  and  Chinese,  yielded  the 
owners  large  dividends  at  first.  In  recent 
years  American  rubber-manufacturing  com- 
panies have  also  set  out  plantations. 

Does  the  table  on  page  363  indicate  the 
success  of  the  rubber  plantations?  By 
1920  the  supply  of  rubber  was  so  great  that 
it  cost  more  to  grow  a pound  of  rubber  than 
it  would  bring  in  the  market. 

A price  agreement  and  a rubber  hunt. 
The  British  growers  of  the  Far  East  formed 
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Fig.  A.  The  first  automobile  in  America. 
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Fig.  B.  This  graph  shows  two  sets  of  facts:  the 
number  of  automobiles  registered  in  eight  leading 
countries;  the  number  of  cars  registered  in  the  United 
States  from  1900  to  1935  (Est.).  H What  connection 
do  you  see  between  the  two  illustrations  on  this  page 
and  the  plantation  scene  on  page  160? 


a price-fixing  rubber  trust,  so  that  they 
could  get  a profitable  price.  Because  of 
the  high  prices  which  resulted,  the  Ameri- 
^jans  began  to  hunt  the  world  over  for  an 
independent  source  of  rubber.  Thomas  A. 
Edison  examined  14,000  plants  to  see  if  any 
contained  rubber.  He  found  that  1240  of 
them  did,  600  of  them  in  promising  quantity. 
Mr.  Edison  finally  settled  upon  the  golden- 
rod  as  the  most  likely  plant — not  that  it 
contained  a great  deal  of  rubber  within, 
but  the  plant  was  "sowable  and  mowable,” 
and  could  be  handled  like  wheat  or  hay. 
Therefore,  he  started  breeding  goldenrod 
plants  to  improve  the  rubber  content,  ex- 
pecting them  eventually  to  yield  150  pounds 
of  good  rubber  to  the  acre.  In  1934,  the 
Edison  Botanic  Research  Corporation  was 
continuing  the  experiments. 

The  Russians  report  new  rubber-yielding 
plants  in  Central  Asia. 
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Fig.  A.  Indian  contract  laborer  carrying  a bucket 
of  latex  on  a Ceylonese  rubber  plantation.  She 
earns  fifteen  cents  a day. 


Rubber  planting  in  Africa  and  Ama- 
zonia. At  the  same  time  an  American 
tire  manufacturer  started  large  rubber  plan- 
tations in  Liberia,  an  American  automo- 
bile manufacturer  did  likewise  on  the  great 
concessions  of  land  he  received  from  the 
Brazilian  Government  on  the  Tapajoz,  a- 
branch  of  the  Amazon. 

Progress  in  the  Far  East.  Meanwhile, 
until  these  new  plantations  are  old  enough 
to  come  into  heavy  bearing,  the  Eastern 
rubber  growers  continue  to  supply  the  market. 

In  June,  1933,  an  expert  of  one  of  the 
great  rubber  companies  reported  that  they 
were  paying  men  on  their  Sumatra  plan- 
tation 16  cents  American  money  a day; 
women,  14  cents.  He  also  said  that  ordi- 
nary rubber  plantations  were  yielding  450 
to  500  pounds  an  acre  a year,  but  that 
budded  trees  of  improved  and  carefully 
selected  varieties  were  yielding  2500  pounds 
an  acre,  and  that  they  expected  to  dehver 
rubber  at  New  York  for  3|  cents  a poimd 
and  make  a profit. 


A small  proportion  of  the  latex  is  shipped 
in  tank  cars  in  Malaya  and  in  tanks  on 
steamers  to  the  United  States.  It  finds  a 
large  and  increasing  number  of  uses  in 
industry. 

Synthetic  rubber.  For  years  rubber 
has  been  made  in  laboratories  from  coal, 
petroleum,  and  limestone,  but  thus  far  it 
costs  much  more  than  that  obtained  from 
trees. 

Science,  resources,  and  new  indus- 
tries. The  rapid  increase  in  the  yield  of 
rubber  by  finding  or  breeding  very  pro- 
ductive trees  and  making  whole  plantations 
Hke  them,  is  only  a sample.  There  are 
scores,  perhaps  hundreds,  of  productive 
trees  in  the  tropic  forests  and  in  the  forests 
of  our  own  country  that  await  such  intelli- 
gent treatment.  See  Chapters  XI  and  XV. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Maps.  1.  Make  a map  showing  the  chief 
rubber- producing  areas  of  the  world. 

2.  Make  a map  showing  the  chief  rubber-con- 
suming areas  of  the  world. 

What  the  facts  show.  1.  Examine  carefully 
the  illustrations  in  this  chapter  and  in  the  chapter 
on  the  "Future  of  Farming”  and  then  make  a talk 
on  "conservation  of  the  soil.” 

2.  Make  graphs  (page  161)  showing:  (a)  leading 
rubber  importers;  (b)  the  production  for  a period 
of  years.  Make  one  graph  with  two  lines  showing 
“b,”  and  registration  of  automobiles  in  United 
States,  1900-30  (Fig.  161-B). 

3.  Suppose  the  Pygmies  mentioned  in  the 
Introduction  (pages  1-6)  should  work  on  a rubber 
plantation.  Tell  the  influence  it  would  have  on 
trade. 

Questions  requiring  careful  thought. 
1.  Plant  breeding  depends  upon  the  fact  that  a 
hundred  plants  grown  from  the  seed  of  one  plant 
will  differ  from  one  another.  How  has  this  fact 
been  applied  to  sugar  and  rubber  to  make  new 
industries?  Look  again  at  Figure  127-A. 

2.  Make  a hst  of  articles  that  have  rubber  in 
them. 

3.  What  difference  would  it  make  to  world  trade 
if  the  rubber-plantation  workers  got  flve  times  as 
much  wage  per  day? 

Interesting  debates.  1.  Resolved:  That 

rubber  is  more  valuable  to  mankind  than  is  coffee; 
than  is  sugar;  than  is  gold. 

2.  Resolved:  That  rubber  is  more  valuable  to 
mankind  than  corn. 


bo-7 


Fig.  A.  At  the  left  is  one  of  the  ^eat  landscapes  of  the  world.  The  coconut  trees  overhanging  the  sand  and 
the  surf  are  to  be  foimd  on  the  tropic  shores  of  almost  every  continent  and  every  tropic  isle.  At  the  right  a native 
of  Ceylon  “shinnies”  up  the  trunk  of  a towering  palm  to  reach  a coconut 


CHAPTER  XV 

NUTS 


Many  wild  nuts.  The  food  we  call 
nuts  is  produced  by  many  varieties  of  trees. 
Nuts  provide  food  to  start  the  young  tree 
into  growth.  Many  kinds  of  nuts  in  every 
continent  have  been  eaten  for  a very  long 
time  by  animals  and  man.  A few 
nuts  have  become  articles  of  modern  com- 
merce. 

UNIT  1— TROPIC  NUTS  AND  NUT 
TREES 

Problem.  How  might  the  governor  of  a 
colony  in  a tropic  forest  region  make  good  use 
of  a fund  for  industrial  improvement? 

Many  productive  trees.  The  tropic 
forest  has  an  abundance  of  nut-yielding 
trees.  Many  of  their  products  are  unknown 
to  us,  but  several  have  already  become  very 
important  in  foreign  trade. 

The  coconut.  The  coconut  is  the 
greatest  nut  treasure  of  the  tropics.  This 
wonderful  food,  protected  by  a thick  and 
buoyant  husk,  will  float  for  months  in  the 
water.  When  thrown  upon  some  shore  of 
the  tropic  sea,  it  will  grow  and  the  tree  will 
yield  a rich  harvest  where  its  roots  have 
nothing  but  the  sand  of  the  beach  in  which 
to  feed  (Fig.  163-A).  Therefore,  the  coco- 
nut palm  has  spread  to  every  continent 
having  tropic  shores.  It  overhangs  the 
sand  and  surf  along  thousands  of  miles  of 


tropic  seashore.  That  beach  is  one  of  the 
great  sights  of  the  earth. 

Constant  harvest.  The  extraordinary 
coconut  tree  has  blossoms,  little  nuts,  and 
big  nuts  all  at  the  same  time.  It  yields  ripe 
nuts  every  month  of  the  year.  A tree 
yields  from  20  to  300  nuts  a year.  Some 
plantation  trees  in  Mindanao  average  200 
nuts  each  year.  The  unripe  nut  is  filled  with 
a refreshing  liquid.  The  ripe  nut,  which 
will  keep  for  months,  is  a rich  food.  The 
coconut  has  been  used  by  man  as  food  in 
many  lands  in  many  ways  for  many  ages 
(page  373).  Indeed,  the  peoples  of  some 
of  the  small  Polynesian  islands  meet  nearly 
all  their  needs  from  coconut  trees,  coconuts, 
and  fish. 

Coconuts  in  modern  commerce.  Be- 
sides having  been  of  great  use  to  primitive 
man,  the  coconut  tree  now  furnishes  the 
world  market  with  staple  articles  that  are 
handled  by  the  shipload.  The  excellence  of 
the  coconuts  for  food  and  as  raw  material 
for  manufacture  causes  the  people  of  the 
United  States  to  import  coconuts  by  the 
million  as  fresh  nuts,  and  also  as  flaked  and 
dried  coconut,  which  can  be  bought  in 
packages.  But  these  are  minor  uses  in 
comparison  with  the  oil.  We  import  thou- 
sands of  tons  of  coconut  oil  and  of  copra, 
the  dried  meats  from  which  ofi.  is  crushed. 
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tables  of  Europe  and  America  as  a base  for 
cooking  fats  and  for  margarine,  a substitute 
for  butter.  Thus  the  coconut  tree  from 
the  shore  of  the  tropic  sea  has  reduced  the 
demand  for  lard  and  butter  in  the  markets 
of  the  corn  belts  and  dairy  belts  of  both 
the  Northern  and  Southern  Hemispheres. 

Good  keeping  qualities  of  coconuts. 
The  coconut  differs  from  many  tropic  prod- 
ucts in  its  keeping  quahties.  The  nut  may 
lie  in  good  condition  on  the  ground  for 
months  during  a dry  season.  When  the 
nut  has  been  opened  and  its  meat  dried  in 
the  sun,  the  product  is  called  copra.  Copra 
will  keep  for  many  more  months  before 
being  crushed  to  make  oil.  There  are  1300 
pounds  of  oil  to  a ton  of  copra. 

We  import  great  quantities  of  coconut 
products  from  the  Phihppine  Islands,  not 
because  this  is  a better  coconut  land  than 
many  other  tropic  locahties,  but  because 
there  is  a lower  tariff  on  produce  from  the 
Phihppines  than  from  other  countries. 

The  oil  palm.  In  recent  years  a rival 
of  the  coconut  tree,  as  a producer  of  oil  for 
soap  and  food,  has  appeared.  It  is  the  oil 
palm,  whose  fruit  and  kernel  yield  much  oil. 
In  structure  its  fruit  is  hke  a peach  with 
oily  flesh  and  ofl.  in  the  kernel  of  its  seed. 
The  oil  pahn  grows  wild  in  the  equatorial 
forests  of  Africa.  The  industry  could  be 
introduced  easily  into  the  American  tropics 
just  as  the  hevea  rubber  tree  has  been 
taken  from  America  to  the  Eastern  tropics. 
For  this  reason  we  may  expect  the  oil-palm 
industry  to  spread  rapidly  into  many  tropic- 
forest  regions.  Other  palms  yielding  nuts 
that  produce  excellent  oil  already  exist  in 
the  tropic  forests  of  Brazil  and  in  Sumatra. 

The  Brazil  nut.  This  nut,  which  finds 
its  way  into  so  many  million  American 
Christmas  stockings,  is  the  produce  of  a tree 
native  in  the  Amazon  forests.  This  tree 
also  might  be  introduced  easily  into  the 
Eastern  Hemisphere.  One  needs  to  venture 
with  great  caution  under  the  Brazil-nut 
tree.  If  the  tree  happens  to  drop  one  of 
its  two-  or  three-pound  fruits  (Fig.  165-C) 
upon  a man’s  head,  he  may  never  return. 
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Fig.  A.  This  coconut-palm  tree  with  its  heavy  burden 
helps  to  prove  the  statement  that  the  tree  is  one  of 
nature’s  engines  of  production.  What  is  the  meaning 
of  the  saying  “When  his  coconut  trees  come  into 
bearing,  he  hangs  up  his  hammock”? 


Fig.  B.  Crushing  coconuts  to  get  the  oil  in  the  Malay 
States.  Do  you  think  they  get  all  the  oil? 

Coconut  oil  is  used  in  making  soap,  and 
chemists  have  learned  how  to  purify  and 
flavor  the  oil  so  that  it  now  comes  to  the 
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Fig.  A.  The  very  fruitful  corozo  or  tagua  palm,  some- 
times called  ivory-nut  palm.  Can  you  tell  why? 


Tagua  nuts  or  corozo  nuts.  The  tagua 
palm  has  a fruit  which,  in  its  green  stage,  is 
eagerly  eaten  by  pigs  and  other  animals, 
and,  when  finally  ripe,  has  seeds  so  hard  that 
they  are  used  as  a substitute  for  ivory  in 
making  buttons.  A few  thousand  tons 
are  imported  each  year  into  the  United 
States  and  Europe,  chiefly  from  Ecuador, 
Peru,  Colombia,  and  Panama,  where  the 
tree  grows  wild  in  moist  forests.  Tagua 
nuts  are  also  exported  from  East  Africa,  the 
Sudan,  the  Phihppines,  and  Australia.  In 
parts  of  the  Sudan  the  natives  pick  up 
tagua  nuts  and  sell  them  in  years  when  the 
grain  crop  is  short  and  they  need  a little 
money. 

Possibilities  of  tropic-nut  industries. 
As  is  the  case  with  tropic  fruits  (page  139), 
there  are  many  other  tropic  nuts  producing 
oil  or  food,  or  both,  of  which  we  know 
nothing  in  this  country.  The  need  or  mar- 
ket for  them  has  not  been  developed.  The 
plantations  of  coconut  palms  and  oil  palms 
are  usually  nothing  but  natural  forests  with 
rival  trees  kept  out.  Many  more  species  of 
nut  trees  might  have  similar  simple  culture. 
As  an  example  of  this  creation  of  new 
wealth,  some  enterprising  Dutch  agricul- 
turists have  begun  to  do  the  same  thing 
with  the  African  nut  palm  that  has  been 
done  with  rubber.  They  have  set  out  large 


B.  Ciose-up  of  ivory  nut  and  fruit, 
various  stages  in  making  buttons. 


Fig.  C.  The  picture  is  less  than  half  the  actual  size  of 
this  hard  shell — ^the  shell  in  which  a dozen  or  more 
Brazil  nuts  grow.  This  is  one  of  the  many  free  foods 
produced  by  nature  and  mostly  wasted  in  the  tropic 
forest. 

plantations  of  the  palm  trees  in  Sumatra, 
and  we  may  soon  have  a surplus  of  oil  as 
we  have  had  of  sugar. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Problem.  What  is  the  answer  to  the  question 
at  the  beginning  of  this  unit?  Does  it  have  an 
answer  for  the  United  States  also? 

A map.  Color  a map  of  the  world  showing 
where  it  is  supposed  tropic-nut  trees  would  grow. 

What  is  the  important  idea?  1.  Tell  the 
story  of  as  many  different  tropic-nut  trees  as  you 
can;  of  as  many  products  as  you  can. 

2.  Tell  something  about  the  food  value  of  nuts; 
about  the  tree  that  may  bombard  you. 
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Fig.  A.  A French  village  between  Etaples  and  Paris,  showing  farming  districts.  Most  of  the  trees  are  either 
nut  trees  or  fruit  trees.  Thousands  of  Persian  walnut  trees  are  scattered  in  the  fields  of  France  and  Switzerland. 


UNIT  2— NUTS  AND  NUT  TREES 
OF  THE  TEMPERATE  ZONES 


Scientific  Work.  Take  the  pecan  industry 
as  a type  and  plan  some  scientific  work  that 
should  be  done. 

Mast  and  acorn  bread.  The  forests  in 
the  frost  lands  are  also  rich  in  nut-bearing 
trees,  but  many  of  the  nuts  are  small. 
Under  the  name  of  masty  acorns,  chestnuts, 
and  beechnuts  have  fed  squirrels,  opossums, 
raccoons,  turkeys,  wild  pigs,  primitive  man, 
and  more  recently,  the  domestic  pig.  The 
acorn  has  probably  been  one  of  the  great 
foods  of  the  human  race.  (What  is  its 
food  value?)  It  v/as  an  important  bread- 
stuff in  two  or  three  continents,  and  prob- 
ably supplied  this  need  of  man  for  a very 
long  time  before  he  grew  wheat.  (See  the 
book  Tree  Crops,  by  J.  Russell  Smith.) 

The  Persian  walnut.  The  walnut 
family  has  many  members.  The  best 
known  is  the  Persian  (English)  walnut. 
This  nut,  sold  nearly  everywhere  in  our 
stores,  is  probably  a native  of  Persia. 
From  Persia  it  has  traveled  completely 
around  the  world.  I have  seen  Persian 
walnuts  growing  in  Japan,  Chosen  (Korea), 
China,  the  Himalayan  slopes  and  valleys. 


Persia,  Palestine,  Syria,  Asia  Minor,  Bul- 
garia, Yugoslavia,  Italy,  Switzerland, 
France,  Spain,  North  Africa,  Germany, 
England,  Scotland,  eastern  United  States, 
Ontario,  and  our  Pacific  coast.  The  great 
ruins  of  the  ancient  city  of  Baalbec  in 
Syria  are  partly  shaded  by  magnificent 
Persian  walnut  trees.  This  nut  has  also 
become  a crop  in  the  Southern  Hemisphere. 

While  this  tree  grows  to  some  extent  in 
climates  of  humid  summer,  it  thrives  bet- 
ter in  the  Mediterranean  type  of  climate. 
Can  you  prove  or  disprove  this  statement 
from  the  statistics  of  production?  When 
California  introduced  the  fruits  and  other 
Mediterranean  crops,  she  took  also  the 
Persian  walnut.  The  growing  of  walnuts 
soon  became  an  important  orchard  in- 
dustry. California  furnishes  almost  aU 
the  walnuts  grown  commercially  in  the 
United  States,  although  there  are  also 
thousands  of  trees  scattered  over  many 
Eastern  States. 

The  American  black  walnut.  This 
tree  of  dignity  and  beauty,  fine  wood  and 
good  nuts,  grows  wild  over  one  third  of 
the  United  States.  Unlike  most  nuts,  the 
black  walnut  keeps  its  excellent  flavor  after 
being  cooked.  This  species,  which  yields  a 
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Fig.  A.  Some  nuts  that  Nature  has  produced  in  America.  By  scientific  plant  breeding,  man  can  probably  do 
much  better.  1,  Thick-shelled  western  shellbark;  6 and  9,  meat  and  nut  of  a fine  Illinois  pecan.  You  can 
crack  it  in  your  fingers;  2 and  3,  a natural  hybrid  nut,  cross  of  1 and  9;  5 and  8,  meat  and  nut  of  an  extra-fine, 
thin-shelled  American  black  walnut;  4 and  7 are  other  natural  hybrid  hickory  nuts  that  yield  kernels  in  complete 
halves.  These  hybrids  are  from  parents  selected  by  Nature’s  chance,  not  by  man’s  intelligence. 


large  crop,  is  just  in  the  beginning  of  com- 
mercial production.  Good  varieties  have 
been  found  and  a few  orchards  have  been 
planted. 

The  pecan.  The  hickory  group  of  the 
walnut  family,  like  the  walnut  group,  has 
many  species.  Their  very  nutritious  nuts 
were  used  by  the  American  Indians  for 
food.  Most  hickory  nuts  are  small  and  the 
kernels  can  be  secured  only  in  small  pieces. 
But  one  species — the  pecan — was  early 
found  to  produce  here  and  there  a few  trees 
with  large  nuts,  thin  shells,  and  kernels 
that  could  be  secured  in  entire  halves  or 
even  as  "wholes.”  By  budding  and  graft- 
ing, orchards  of  these  very  fine  varieties 
are  being  grown  in  Georgia,  Florida, 


Louisiana,  Texas,  and  other  parts  of 
the  South,  and  in  Indiana,  although  two 
thirds  of  the  crop  is  still  produced  by  wild 
trees. 

In  time,  orchards  of  trees  from  other 
members  of  the  hickory  group  will  be 
planted.  They,  too,  have  rare  trees  yield- 
ing nuts  with  thin  shells  and  kernels  that 
can  be  obtained  easily. 

The  chestnut.  The  useful  chestnut 
tree  also  has  several  species  and  wiU  grow 
over  as  wide  a territory  as  does  the  walnut. 
It  will  produce  more  bushels  of  nuts  an 
acre  than  any  frost-land  nut  tree  with  the 
possible  exception  of  the  oak.  For  more 
than  a thousand  years  orchards  of  grafted 
chestnut  trees  have  been  growing  on  moun- 
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tain  sides  in  Italy,  Spain,  Sardinia,  Corsica, 
and  southern  France.  Imported  chestnuts 
are  for  sale  in  the  autumn  in  hundreds  of 
American  stores. 

European  mountain  farmers  use  the 
chestnut  for  their  own  food  and  as  food  for 
domestic  animals,  just  as  corn  is  used  for 
food  for  mountain  peoples  and  animals  in 
many  parts  of  Appalachia,  Mexico,  and  the 
Andean  countries.  While  soil  from  the  hill 
lands  of  Appalachia  washes  away  after  a 
few  crops  of  corn,  the  chestnut  orchards  of 
the  European  mountains  have  stood  with 
their  soil  intact  since  the  days  when  Roman 
soldiers  rested  in  their  shade  and  ate  sweet 
nuts. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Problem.  Solve  the  problem  suggested  at  the 
beginning  of  this  unit.  What  might  be  the  bene- 
fits? Who  would  be  benefited? 


2.  What  service  did  the  acorn  render  before 
man  grew  wheat? 

3.  The  state  of furnishes  almost  all  of 

the  grown  commercially  in  the  United 

States.  Show  on  a map  of  the  world  other  places 
having  the  same  climate. 

4.  Have  nuts  been  of  equal  importance  to  man 
at  all  times? 

5.  Why  has  the  chestnut  been  so  valuable  to 
mountain  farmers  in  Europe?  Explain. 

CHAPTER  SUMMARY 

Some  difficult  problems  and  projects. 

1 .  Make  a list  of  nuts  you  have  eaten.  Where  do 
you  think  they  came  from? 

2.  Give  a talk  on: 

(a)  Nut  trees  and  the  conservation  of  the  soil. 

(b)  Nut  trees  and  future  food  supply. 

(c)  The  food  value  of  nuts,  of  fruits,  of  vege- 

tables. Do  you  think  a monkey  in  a 
tropic  forest  is  well  fed?  If  you  had  to 
stop  eating  meat,  what  would  you  eat  in 
its  place? 


Map.  Make  a map  showing  with  crosses  the 
places  where  I have  seen  the  Persian  walnut 
growing.  Shade  the  areas  where  you  think  the 
pecan  might  grow. 

Facts  that  suggest  something.  1.  What  is 
the  food  value  of  acorns  and  other  Temperate  Zone 
nuts  (page  373)? 


3.  Examine  the  picture  of  the  French  villages 
and  fields.  Look  at  the  pictiu-es  in  chapters  you 
have  already  studied  and  make  a talk  about: 

(a)  Nut  growing  in  France  and  in  California. 

(b)  Large-scale  and  small-scale  agriculture. 

(c)  The  amount  of  farm  crops  one  man’s  labor 

'AuU  produce  in and  in . 
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CHAPTER  XVI 

VEGETABLE  FIBERS,  SILK,  AND  RAYON 

UNIT  1— CLOTH  AND  PLANT-STALK  FIBERS 


Fig.  B.  Cotton  in  the  United  States.  How  many 
acres  of  cotton  are  represented  by  each  dot?  As 
this  map  is  on  a larger  scale,  it  can  show  much  greater 
detail  than  can  Figure  A. 

Plants  Talking.  Imagine  a conversation 
in  which  several  fiber  plants  tell  how  useful  they 
are  or  might  be  to  man. 

A buried  museum.  A very  long  time 
ago  the  people  of  Switzerland  lived  in  vil- 
lages where  the  houses  were  built  upon  the 
tops  of  poles  that  stood  in  the  water  near 
the  shores  of  lakes.  The  people  Hved  thus 
because  they  could  protect  themselves  bet- 
ter from  their  enemies.  These  old  Swiss 
villages  have  proved  to  be  of  great  interest 
to  us.  These  early  peoples  lost  various 
articles  by  letting  them  fall  into  the  water. 
Today  we  dig  through  to  the  remains  of 
these  lake  dwellings.  It  is  almost  like  find- 
ing a buried  museum.  Pieces  of  Hnen  fish- 
ing fines,  bits  of  linen  cloth,  and  many 


other  articles  have  been  dug  up.  Having 
been  preserved  in  mud  for  thousands  of 
years,  these  things  remain  to  tell  us  of  the 
past. 

Many  useful  fibers.  These  lake  re- 
mains prove  that  a long  time  ago  men 
found  that  the  fibers  of  plants  could  be 
twisted  together  to  make  string,  and  that 
strings  could  be  woven  to  make  cloth. 
This  was  a very  great  discovery  in  the 
progress  of  the  race.  It  gave  the  human 
family  something  to  wear  besides  their  own 
skins,  the  skins  of  animals,  and  the  stringy 
bark  of  certain  trees. 

The  art  of  making  cloth  was  known  in 
many  parts  of  the  world  at  an  early  date. 
Before  the  time  of  Columbus  the  Peruvians 
made  a cloth  exceeding  in  fineness  any 
cloth  that  is  now  woven. 

Fibers  are  a part  of  the  structure  of  many 
plants.  Certain  fibers  are  found  in  the  bark 
and  stalks  of  plants,  such  as  flax,  jute, 
hemp,  and  that  member  of  the  banana 
family  which  yields  abaca  or  Manila  hemp. 
Other  plants',  such  as  henequen  and  sisal, 
have  fibers  in  their  long,  thick,  fleshy 
leaves.  In  wood  there  are  short  fibers 
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Fig.  A.  Woman  in  Sweden  splitting  flax,  one  of  the 
old,  old  processes  of  getting  the  fiber  from  the  stalk. 


Fig.  B.  Flax  fiber.  In  ten  years,  by  selecting  the 
best  each  year,  a new  variety  was  produced  yielding 
one  third  more  fiber  than  the  parent  (top).  The  two 
grew  in  the  same  field.  Name  some  other  plants 
that  might  be  benefited  by  the  process  of  selection. 


Fig.  C.  Abaca  plants.  The  wind  has  broken  most 
of  the  leaves.  The  fiber  comes  from  the  leaf  stems — 
from  ground  to  leaf.  Pineapple  plants  in  background. 


which,  when  separated  and  again  brought 
together  in  a certain  way,  make  paper. 

Flax  and  linen.  The  fishing  line  and 
the  linen  cloth  found  in  the  buried  lake 
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village  were  made,  Hke  aU  Hnen  goods,  from 
the  fibers  taken  from  the  stems  of  the  fiax 
plant.  The  botanical  name  for  fiax  means 
"most  useful.”  Men  began  to  cultivate  an 
annual  flax  plant  in  Mesopotamia  and 
Egypt  thousands  of  years  ago.  Now  some 
flax  plants  still  grow  wild  in  southwestern 
Asia. 

From  the  time  of  the  Swiss  lake  dwellers 
to  the  time  of  Christ,  and  on  to  the  time  of 
George  Washington,  Hnen  and  wool  were 
the  chief  fibers  used  in  making  clothing. 
For  many  ages,  and  almost  to  the  time  of 
Columbus,  Egyptian  flax  was  the  best  flax 
known.  Five  thousand  years  ago  Egyp- 
tian mummies  were  carefully  wrapped  in 
Hnen  made  from  flax.  Flax  was  carried 
from  Egypt  to  aU  the  trading  countries  of 
Europe. 

Growing  commercial  flax  and  hemp. 
The  flax  plant  grown  for  fiber  needs  a cool, 
moist  summer.  In  the  United  States  it  is 
grown  only  in  the  WiUamette  VaUey  of 
Oregon.  What  other  parts  of  the  world 
have  a similar  type  of  cHmate  (Fig.  2- A)? 
Some  flax  of  very  fine  quaHty  is  grown  in 
cool,  moist  Ireland,  a Httle  is  grown  in 
northern  Japan,  but  the  greater  part  of  the 
crop  comes  from  countries  along  the  shores 
of  the  Baltic  Sea. 

Before  cotton  came  into  use,  fine  cloth, 
lace,  and  embroidery  were  made  of  Hnen, 
while  the  coarser  fiber  of  hemp  was  used  for 
rougher  products,  such  as  rope,  sacking, 
canvas,  and  the  coarse  clothing  of  work- 
men. The  ships  in  which  colonial  New 
Englanders  fished  and  sailed  the  seas  had 
rigging  made  of  hemp.  But  hemp  sinks 
in  water,  and  has  to  be  tarred  to  make  it 
waterproof.  Therefore  hemp  has  given 
way  to  the  superior  rope  made  of  abaca  or 
Manila  hemp  (page  171). 

Hemp  wiU  grow  in  hot  India  and  cool 
north  Russia,  but  it  must  have  a deep,  rich 
soil  to  make  a long  stalk  that  wiU  yield 
much  fiber.  A few  fields  of  hemp  are  grown 
in  Kentucky  and  Wisconsin,  but  most  of 
the  world’s  supply  comes  from  Italy, 
Rumania,  and  Yugoslavia,  where  there  is 
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plenty  of  cheap  labor  to  do  the  work  of 
getting  the  fiber  out  of  the  stalks. 

Jute.  The  use  of  hemp  diminished  very 
greatly  after  Europe  and  America  began  to 
import  the  still  cheaper  fiber  of  the  jute 
plant  from  India.  It  is  easy  to  spin  the 
long  jute  fiber  into  gunny  cloth,  the  cheapest 
of  all  fabrics.  The  world’s  supply  of  sugar, 
coffee,  grain,  and  wool  is  shipped  in  gunny 
sacks.  Gunny  cloth  is  used  also  for  wrap- 
ping bales  of  cotton  and  other  bulky 
articles. 

The  jute  plant  needs  at  least  six  months’ 
growing  time  when  the  temperature  aver- 
ages above  80°  F.,  which  means  full  tropic 
climate.  It  needs  lots  of  rain  and  rich, 
weU-plowed  soil.  These  conditions  exist  in 
the  lower  valleys  of  the  Ganges  and  Brah- 
maputra rivers  in  India.  About  99.7  per 
cent  of  the  world’s  crop  of  jute  is  grown  there. 

For  some  weeks  only  the  tops  of  a part 
of  the  crop  show  above  the  flood  waters 
that  overflow  wide  areas  of  this  delta  land. 
The  water  keeps  weeds  from  growing 
among  the  jute  plants  and  gives  the  ground 
an  annual  fertihzing. 

Getting  fibers  out  of  jute  stalks.  A 
great  deal  of  work  is  required  to  cut  the 
twelve  to  fifteen  tons  of  green  jute  stalks 
produced  on  an  acre  of  land,  strip  off  the 
leaves,  rot  the  stalks  in  water,  strip  off 
bark  stalk  by  stalk,  wash  the  pulp  out 
of  it,  clean  the  fiber,  and  dry  it  in  the  sun. 

To  get  the  fiber  from  the  jute  plants — as 
weU  as  from  flax  and  hemp — the  stalks  are 
first  rotted,  or  retted,  by  soaking  them  in 
water  for  some  days  or  weeks.  This  sets 
up  fermentation  and  loosens  gummy  sub- 
stances in  the  plant.  These  can  then  be 
separated  from  the  fiber  by  washing. 
Retting  requires  careful  work  and  excellent 
judgment.  If  soaked  too  long,  the  fiber 
is  weakened;  if  not  soaked  long  enough,  it 
is  gummy  and  cannot  be  worked  easily. 
The  cleaned  fibers  are  finally  dried  in  the 
sun.  Calcutta  is  the  leading  jute  center  of 
the  world. 

India’s  cheap  labor,  alluvial  lands,  and 
floods  enable  her  to  keep  her  monopoly  of 


Fig.  A.  Cutting  and  bundling  the  leaves  of  the  sisal 
plant.  The  plants  yield  leaves  for  years.  Do  you 
think  machinery  can  cut  it? 


Fig.  B.  What  differences  do  you  note  between  these 
Papua-sisal  fibers  and  cotton  (Fig.  173-A)?  Find  two 
leaves  of  the  sisal  plant. 


jute,  which  she  sends  for  manufacture  to 
many  countries  of  western  Europe. 

Abaca,  sisal,  and  henequen.  These 
three  plants  yield  long,  strong,  whitish 
fibers  which  are  rivals  of  hemp.  They  are 
useful  chiefly  for  making  cordage  like  binder 
twine  and  rope. 
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Fig.  A.  Jute  plants  and  worker  near  the  Ganges  River. 


Abaca  is  a fruitless  species  of  the  banana 
family.  Its  long  leaves  have  pithy  stems 
which  yield  fiber  about  ten  feet  in  length. 
To  get  the  fiber,  one  erects  a little  shelter 
of  leaves  in  the  abaca  grove,  fastens  a long 
knife  close  to  a stick,  making  an  instrument 
something  like  a huge  pair  of  scissors.  He 
then  draws  the  abaca  stalk  between  the 
knife  and  the  stick  in  such  a way  that  the 
pulp  is  stripped  off  and  the  fiber  is  left. 
Excellent  rope  and  twine  are  made  from 
abaca.  For  a long  time  it  was  a monopoly 
of  the  Philippines,  but  Sumatra  now  ex- 
ports some.  Japan  uses  the  finest  manila- 
hemp  fiber  for  making  hats. 

Henequen  and  sisal  are  close  cousins  and 
members  of  the  genus  agave  (Fig.  171-A), 
whose  leaves  are  long,  thick,  and  spiny. 
Both  plants  are  natives  of  Yucatan,  where 
there  is  a large  area  of  rough  limestone  land 
with  scanty  rainfall.  The  agaves  do  well  in 
climates  too  dry  for  grain,  bananas,  or  rubber. 


In  eighteen  months  to  three  years  after 
it  is  set  out,  the  sisal  plant  begins  to  yield 
its  leaves.  This  continues  for  from  four  to 
six  years,  when  the  plant  flowers  and  dies. 
Henequen  fives  longer  than  sisal  and  is 
slower  in  coming  into  bearing.  Other 
plants  must  not  be  allowed  to  shade  these 
plants  nor  must  vines  be  allowed  to  climb 
over  them.  If  they  are  cultivated  with 
plows,  the  mules  wear  leather  leggings  for 
protection  against  the  spines.  In  Yucatan 
much  of  the  land  is  so  rough  that  cultiva- 
tion is  done  with  the  machete  and  hoe. 

Mass  production.  Producing  agave 
fiber  in  commercial  quantities  is  an  in- 
dustry of  the  machine  age.  From  100,000 
to  200,000  of  the  big,  thick  leaves  are  fed 
into  a machine  which  throws  out  twenty 
to  thirty  pounds  of  pulp  to  one  pound  of 
nice  white  fiber  useful  for  making  bagging, 
rope,  and  twine.  The  plantation  should  be 
large  enough  to  keep  the  machine  running 
for  at  least  six  months.  If  it  runs  the  en- 
tire year,  3000  to  6000  acres  are  necessary. 

The  industry  spreads.  Since  the 
plants  require  tropic  climate  and  can  stand 
the  drought  of  a dry  season,  a large  area  of 
land  is  suitable  for  the  introduction  of  the 
agaves.  Already  large  plantations  of  sisal 
have  been  established  in  Kenya,  Tan- 
ganyika, Mozambique,  Senegal,  Dahomey, 
Sumatra,  Java,  India,  and  Haiti.  The 
slower  henequen  has  been  introduced  only 
into  Puerto  Rico,  Jamaica,  and  tropic  East 
Africa. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Did  this  unit  tell  you:  1.  How  long  ago 

man  began  using  flax  to  make  cloth? 

2.  From  what  plant  fiber  linen  is  made?  the 
climate  this  plant  likes? 

3.  Where  fiax  is  grown  in  the  United  States? 
why  it  is  grown  there? 

4.  What  commodities  are  made  from  hemp; 
from  abaca;  from  jute? 

5.  Why  India  is  the  greatest  jute  producer  in 
the  world? 

A picture  hunt.  Find  pictures  of  plants  men- 
tioned in  this  unit.  Make  a bulletin-board  display. 

For  extra  credit.  Choose  a fibrous  plant  from 
this  unit.  Get  material  to  prepare  a report  for  class. 
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Fig.  A.  Cotton  fibers,  natural  size,  attached  to  seed:  (1)  Sea-island  cotton;  (2)  Egyptian  cotton,  much  used 
for  automobile  tires;  (3)  Texas  cotton,  used  for  cotton  clothing;  (4)  Indian  cotton,  used  in  India,  Japan,  and 

Europe  for  clothing. 


UNIT  2— COTTON— A SEED  FIBER 

A Revolution.  King  Cotton  says,  "I  made 
a revolution.”  What  does  he  mean  by  it? 

Results  of  an  invention.  There  was 
a time  when  many  people  in  the  Southern 
States  sat  all  day  long,  picking  cottonseed 
out  of  the  cotton.  Each  person  could  pick 
only  about  two  pounds  of  cotton  in  a whole 
day.  Then  one  day  a young  man  named 
Eh  Whitney  had  an  idea.  He  made  a 
simple^invention  which  revolutionized  the 
world’s  trade  in  fibers  and  the  material  for 
man’s  clothing  in  aU  continents.  Young 
Whitney  made  a machine  with  two  work- 
ing parts,  one  having  teeth  hke  a comb,  the 
other  having  teeth  hke  those  of  a saw. 
The  saw  teeth  grasped  the  cotton  and 
puUed  it  through  the  teeth  of  the  comb, 
leaving  the  seeds  behind.  In  a very  short 
time  the  cotton  gin  fiUed  a bin  of  seeds  on 
one  side  of  the  machine  and  a bin  of  cotton 
fiber  on  the  other.  The  invention  of  the 
cotton  gin  opened  a new  agricultural  era 
for  the  Southern  States. 

Cotton  had  been  known  for  ages  in  both 
the  Old  World  and  the  New.  But  so  much 
work  was  required  to  separate  the  fiber 
from  the  seeds  that  cotton,  hke  shk,  had 
remained  a luxury.  People  were  clothed 
chiefly  in  wool,  hnen,  leather,  and  hemp. 


The  cotton  gin  had  far-reaching  results. 
Instead  of  being  an  expensive  luxury,  cot- 
ton became  the  cheapest  material  for 
clothing.  Before  that  time,  cotton,  while 
it  could  be  grown  in  America,  was  grown 
commerciaUy  only  to  a very  small  extent 
because  of  the  labor  cost.  The  Httle  that 
was  used  had  been  grown  in  the  densely 
peopled  East  for  the  same  reason  that  tea 
is  grown  there  now  (page  145).  After  the 
gin  appeared,  cotton  soon  became  a staple 
crop.  State  after  state  in  the  South  was 
quickly  settled  by  people  who  took  up  new 
land,  cleared  the  forests,  made  fields,  grew 
cotton,  and  sent  it  to  the  North  and  to 
Europe,  where  it  brought  a good  price. 

The  cotton  trade.  Cotton  soon  became, 
as  it  is  now,  the  chief  clothing  material  of 
the  world.  For  many  decades  cotton  was 
the  leading  export  of  the  United  States. 
Senators  from  the  cotton  states  had  a 
balance  of  power  in  the  United  States 
Senate,  and  no  laws  could  be  passed  with- 
out their  approval.  It  was  said  that  cot- 
ton was  king,  because  it  was  king  not  only 
in  foreign  trade  but  also  in  our  government. 

A great  money  crop.  Cotton  is  a 
wonderful  crop  to  sell.  No  insect  eats  it 
after  it  is  picked.  It  wiQ  keep  for  years. 
Even  a little  wetting  does  not  hurt  cotton. 

In  the  days  when  cotton  was  king,  the 
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cotton  farmer  received  so  much  money 
from  selling  cotton  that  he  did  not  need  to 
grow  many  other  crops.  Cotton  growers 
had  plantations  much  hke  the  tropic  plan- 
tations of  which  you  have  read.  The  cot- 
ton planters  bought  from  the  North  Central 
States  the  horses  and  mules  with  which  to 
cultivate  the  cotton  crop.  They  bought  the 
hay  and  corn  which  the  animals  ate.  They 
bought  meat  instead  of  rearing  meat  ani- 
mals. They  bought  canned  goods  instead 
of  keeping  a garden;  and  they  bought 
fertihzer  for  the  cotton  plants. 

The  boll  weevil.  Then  a change  came 
about  in  the  cotton  grower’s  business.  An 
insect,  the  boll  weevil,  crept  unnoticed  into 
southern  Texas,  spread  gradually  over  the 
whole  Cotton  Belt,  and  destroyed  bilHons  of 
pounds  of  cotton.  The  advent  of  the  weevil 
caused  more  cotton  to  be  grown  in  the 
northern  part  of  the  Cotton  Belt.  It  also 
spread  the  Cotton  Belt  farther  west.  There 
were  two  reasons  for  this.  The  weevils 
thrive  well  in  damp,  warm  weather,  but  a 
cold  winter  kills  so  many  of  them  that  there 
are  less  left  in  the  spring  to  start  new 
generations.  Arkansas  and  Tennessee,  at 
the  northern  edge  of  the  Cotton  Belt,  grow 
more  cotton  since  the  boU  weevil  came  than 
they  did  before  (page  359). ' 


What  has  happened  in  Texas?  The  tree- 
less plains  of  northwestern  Texas,  with  then- 
cold  winter  winds,  are  a poor  place  for 
Mother  Weevil  to  spend  the  winter.  Do 
the  figures  for  cotton  acreage  in  Texas  show 
that  this  httle  insect  has  caused  a great  in- 
dustry to  shift?  It  has  been  the  cause  of 
the  industry’s  moving,  but  the  United 
States  stiU  stands  far  and  away  the  greatest 
cotton  producer  and  the  greatest  cotton 
exporter.  Ships  bound  for  other  con- 
tinents load  thousands  of  bales  of  cotton 
at  Galveston,  Houston,  New  Orleans, 
Mobile,  Savannah,  Charleston,  Norfolk, 
Baltimore,  New  York,  and  even  at  San 
Francisco  and  Seattle. 

Cotton  in  China.  Is  the  climate  of 
southern  and  central  China  Hke  or  imHke 
that  of  a part  of  the  United  States  (Fig. 
2- A)?  Which  part?  China  is  one  of  the 
world’s  great  cotton  growers,  but  her  vast 
population  uses  it  aU  and  imports  some 
(Fig.  174-A). 

Climate  suitable  for  cotton.  In 
lands  without  frost  the  cotton  plant  fives 
and  produces  its  seed  and  fiber  for  years. 
But  as  a matter  of  practical  agricultm-e,  we 
find  that  we  can  get  a good  crop  of  cotton 
if  there  is  a frost-free  growing  season  of  200 
days.  The  northern  boundary  of  the 
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Figs.  A-B.  At  the  left  is  a prize  cotton  plant  from  Georgia.  Above,  the 
man  with  the  scales  is  weighing  the  cotton  in  order  to  tell  how  much 
to  pay  the  pickers.  See  the  big  sacks  in  which  the  cotton  is  placed  as 
picked.  Picking  cotton  requires  quick  finger  work. 


American  Cotton  Belt  is  set  by  length  of 
growing  season,  and  most  of  the  world’s 
cotton  is  grown  in  places  where  frost  kills 
the  plants  long  before  they  are  ready  to  die. 

Why  is  it  that  a plant  which  hves  for 
years  in  the  tropics  has  had  its  most  recent 
extension  at  the  very  northern  edge  of  cot- 
ton land?  Why  are  they  not  chopping  down 
the  equatorial  forest  and  planting  cotton 
fields?  The  answer  to  this  question  is  two 
words — "disease”  and  "pests.” 

Tropic  cotton.  The  cotton  plant,  hke 
many  other  useful  plants,  is  tender — there- 
fore it  is  subject  to  disease.  It  is  well 
flavored,  therefore  it  is  prized  as  food  by 
insects.  Diseases  and  pests  that  attack  the 
cotton  plant  thrive  in  the  hot,  rainy,  damp 
parts  of  the  tropics.  Although  the  Euro- 
pean countries  have  tried  very  hard  in  the 
last  hundred  years  to  grow  cotton  in  their 
tropic  colonies,  their  efforts  have  not  met 
with  marked  success.  The  important 
tropic  areas  of  cotton  production  are 
Egypt,  the  plateau  back  of  Bombay  in 
India,  irrigated  parts  of  the  coastal  plain 
of  Peru,  northern  Sudan,  Uganda,  a Httle 
of  northeastern  Brazil,  and  the  Mexican 
Plateau. 

Tropic  cotton  troubles.  To  see  an 


example  of  tropical  troubles,  look  at  some 
of  the  smaller  British  West  Indian  islands, 
where  a httle  cotton  is  grown.  There  the 
government  orders  that  cotton  be  planted 
at  a certain  season  and  that  the  plants  then 
be  destroyed,  in  order  that  the  pests  may 
die  before  the  next  crop  is  planted. 

India  is  one  of  the  great  cotton  exporters. 
What  is  the  rainfall  of  the  part  where  most 
of  the  cotton  is  arrown  (Figs.  169-A  and 
23-A)? 

The  Sudan  region  of  Africa  has  a climate 
somewhat  hke  that  of  the  cotton  region  of 
India.  Europeans  are  trying  to  introduce 
cotton  growing  there  on  a large  scale,  but 
they  are  having  their  troubles.  The 
European  managers  of  new  cotton  planta- 
tions are  handicapped  by  strange  cotton 
diseases,  by  eight  inches  of  rainfaU  in  a 
single  month  (Fig.  2-A),  and  by  the  fact 
that  the  planters  do  not  know  how  to  work 
the  soil.  Nevertheless,  the  Sudan,  with  its 
large  area,  is  one  of  the  most  promising 
places  for  the  extension  of  cotton  growing. 

Cotton  in  Egypt,  the  American 
Southwest,  and  U.  S.  S.  R.  The  best 
cotton  of  ah  comes  from  the  irrigated  fields 
of  Egypt.  The  long  fiber  (Fig.  173-A) 
makes  Egyptian  cotton  so  valuable  that 
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UNITED  States  cotton  exports  by  countries 


'30-31  '31-32 

Ofhtr  £uropf 


28-29 

Msc  courtrtts 

Fig.  A.  Exports  of  cotton  from  the  United  States  usually  com- 
prise somewhat  more  than  one  half  of  the  total  crop.  The  princi-  ^ 
pal  export  markets  during  the  last  five  years  were  Germany,  Great  , ' , n 

Britaii,  Japan,  France,  and  Italy.  A considerable  portion  o{  the  during  the  last  few  years? 


THINGS  TO  DO  AND  QUESTIONS 
TO  ANSWER 

Tell  the  story  of:  1.  Eli  Whitney 

and  his  cotton  gin. 

2.  The  cotton  plantations  of  the 
South. 

3.  The  boll  weevil. 

Some  why’s.  1.  Why  was  cotton 
not  extensively  grown  in  the  United 
States  in  the  eighteenth  century? 

2.  Why  did  it  become  possible  to 
commercialize  this  fiber? 

3.  Why  is  cotton  not  grown  in  the 
northern  part  of  the  United  States? 

4.  Why  is  cotton  a better  commercial 
crop  than  hay  or  wheat? 

5.  Why  was  cotton  called  "king”? 

6.  Why  has  cotton  growing  changed 


cotton  exported  to  Germany  is  reexported  to  other  European 
countries. 


Egypt  exports  cotton  to  the  United  States. 
The  excellent  quality  of  this  cotton  caused 
it  to  be  introduced  into  the  irrigated  farms 
in  the  similar  desert  climate  at  the  mouth  of 
the  Colorado  River  in  Arizona,  California, 
and  Mexico.  Cotton  of  the  Pina  variety 
is  now  grown  chiefly  in  the  Salt  River  Val- 
ley near  Phoenix.  All  of  the  plants  of 
the  Pina  variety  are  the  descendants  of 
one  very  flne  plant  that  grew  in  the 
United  States  Experiment  field  at  Taca- 
tan,  Arizona.  Does  Figure  170-B  help  to 
explain  why  this  cotton  all  comes  from 
one  cotton  plant? 

Central  Asia  cotton  is  grown  in  oases 
(Figs.  2- A and  169- A)  that  resemble  in 
many  ways  those  of  the  Nile  and  the  Colo- 
rado. The  Russian  winter  is  colder  but  the 
summer  is  long  and  hot.  A few  years  ago 
the  government  of  Russia  built  new  rail- 
roads southeastward  to  these  oases,  where 
streams  from  the  mountains  of  central  Asia 
spread  water  upon  the  fertile  plains.  The 
railroads  gave  the  oases  farmers  a new 
market.  As  a result  the  cotton  industry 
has  boomed.  But  production  has  not  been 
sufficient  to  supply  the  needs  of  Russia. 
Perhaps  the  Russians  will  build  reservoirs 
in  the  mountains  as  we  have  done  on  the 
Colorado  and  its  branches. 


7.  Why  is  cotton  not  grown  much 
in  tropic  lands? 

8.  Why  do  we  grow  Egyptian  cotton  in  the 
United  States  (Fig.  2- A)  ? 

For  extra  credit.  Read  The  Story  of  Cotton, 
by  Brooks. 

A cotton  display.  Collect  pictures  showing 
cotton  from  the  time  of  planting  until  it  becomes 
an  article  of  clothing. 

Writing  questions.  Write  a dozen  completion 
questions  about  the  facts  in  this  unit  similar  to 
the  following: 

Binder  twine  and  rope  are  made  ehiefly  from 
, or . Exchange  papers 


with  a classmate  and  complete  his  questions 


Fig.  B. 
work? 


Tell  what  these  charts  show.  What  is  autiunn 
What  about  the  possibility  of  lumbering  in  a 
Southern  cotton-growing  commimity? 
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Fig.  A.  Thousands  of  Japanese  homes  have  a room  with  banks  of  silkworm  trays  resting  on  bamboo  frames. 
Silkworms  might  be  likened  to  a very  small  kind  of  cattle.  What  does  the  woman’s  job  and  the  sandal  made  of 

straw  tell  you  about  the  resources  of  Japan? 


UNIT  3— RAMIE,  SILK,  AND  RAYON 

Other  Revolutions.  When  you  have  fin- 
ished this,  say:  "I  made  a revolution,”  or 
'T  may  make  a revolution.”  Explain. 

Ramie.  One  of  the  old  fibers,  almost  a 
rival  of  linen  in  antiquity,  is  ramie.  It  is 
taken  from  the  grass  called  China  grass. 
Ramie  was  important  in  making  clothes  in 
China  before  cotton  was  used.  The  fiber, 
which  is  very  strong  and  makes  excellent 
fishing  fines  and  mosquito  nets,  has  a little 
gum  on  it  which  makes  it  difficult  to  get  it 
clean  enough  for  spinning.  Small  quanti- 
ties are  produced  in  China,  every  process 
being  done  by  hand. 

For  years  the  Western  scientists  have 
been  struggling  to  find  a method  to  clean 
ramie  fiber  mechanically.  It  is  now  claimed 
that  a secret  method  has  been  invented. 
If  so,  this  plant,  which  grows  weU  in  the 
American  Cotton  Belt  and  yields  several 
times  as  much  fiber  an  acre  as  cotton  does, 
may  partly  replace  cotton,  as  cotton  has 
largely  replaced  flax.  We  should  not  actu- 
ally believe  that  a new  invention  will  make 
such  changes  until  it  has  changed  an  in- 
dustry to  some  extent. 

12 


Fig.  B.  Several  of  these  cocoons  have  been  cut  open 
so  that  you  may  see  not  only  the  cocoon  but  also 
the  worm  inside. 


Silk.  Long  ago  some  ingenious  Chinese 
discovered  that  he  could  unwind  the  cater- 
pillar’s cocoon  and  get  the  thread.  From 
this  discovery  came  the  silk  industry. 
(Figs.  177- A and  250- A.)  Mulberry  trees 
to  feed  silkworms  have  been  grown  for 
many  centuries  in  Japan  and  China.  The 
trees  like  weU-drained  soil,  and  so  the 
Oriental  farmer  who  has  a nice  paddy  on 
his  lower  land  often  plants  mulberry  trees 
on  the  slopes  and  hills. 

In  recent  years  the  great  increase  in  the 
use  of  silk  in  the  United  States  and  Europe 
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has  given  Japan  the  chance  to  make  raw 
silk  her  greatest  export.  Japan  exports 
hundreds  of  millions  of  dollars’  worth  of 
silk  annually. 

When  the  silkworm  eats  mulberry  leaves 
and  digests  them,  pure  vegetable  fiber  in 
the  form  of  jelly  is  produced  and  stored  in 
glands  that  lie  lengthwise  in  the  silkworm’s 
body.  Through  tiny  openings  in  the  worm’s 
head,  a bit  of  this  gummy  cellulose  exudes. 
The  worm  sticks  it  fast  to  a leaf  or  twig, 
then  moves  his  head,  thus  pulling  out  the 
thread  and  making  a cocoon,  precisely  as 
the  spider  pulls  out  a thread  as  he  dangles 
by  his  web  from  your  ceiling.  The  main 
difference  is  that  the  silkworm  spins  his 
thread  in  the  form  of  a cocoon  from  which 
the  thread  can  be  unwound.  The  spider 
also  makes  silk,  but  man  has  not  been  able 
to  reclaim  it  from  his  web.  A spider’s  web 
is  said  to  be  stronger  than  steel  of  the  same 
thickness  and  is  used  in  some  scientific 
instruments. 

Rayon— or  artificial  silk.  Ingenious 
chemists,  copying  the  processes  of  the 
spider  and  the  silkworm,  have  made  arti- 
ficial silk  by  treating  cotton  waste  or  other 
vegetable  fiber  with  chemicals  which  change 
the  fiber  into  a pulp  or  jelly,  very  much  like 
that  in  the  body  of  the  spider  or  the  silk- 
worm. Again  copying  the  methods  of 
these  insects,  the  manufacturers  pass  the 
mass  thi’ough  small  openings  or  ducts  which 
give  the  pulp  or  jelly  the  form  of  a fine 
thread.  Rayon  threads  may  be  spun  or 
woven  and  have  a luster  similar  to  that  of  silk. 

Artificial  silk  is  not  yet  exactly  like  the 
silkworm’s  product,  but  it  is  good  enough 
to  be  used  for  so  many  purposes  that  its 
production  increased  a hundredfold  in  fif- 
teen years.  Rayon  is  manufactured  in 
huge  plants  in  many  countries,  the  chief 
plants  being  located  in  the  United  States, 
Japan,  Italy,  United  Kingdom,  Germany, 
and  France. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Can  you  tell.  1.  How  long  ago  ramie  was 
first  used? 


2.  Why  ramie  has  not  been  used  more  exten- 
sively? 

3.  How  silk  is  produced? 

4.  What  rayon  is?  how  it  is  made? 

A comparison.  Compare  silk  and  rayon. 
Remember:  Process  of  making — looks — durabihty. 

A future  possibility.  Ramie  may  some  day 
replace  some  other  fiber  as  a clothing  material. 
Go  to  your  library  and  ask  yom  librarian  to  aid 
you  in  finding  material  on  this  undeveloped  re- 
source. 

CHAPTER  SUMMARY 

Map.  Make  a map  showing  climatic  regions 
(Fig.  2-A)  which  produce  a good  fiber.  Show 
chief  producing  sections  for  several  fibers. 

Fill  in  the  following  table: 


Name  of  Fiber 

Greatest 

Producers 

How  Prepared 

Uses 

Finding  explanations.  1.  How  machines 
have  opened  new  fiber  resources  to  man. 

2.  Why  the  United  States  is  not  a great  silk 
producer. 

3.  Why  the  United  States  is  the  world’s  greatest 
producer  of  cotton. 

Answer  these  questions  by  using  your 
tables.  1.  What  state  produced  the  most  cotton 
in  1931  (page  359)?  How  much  more  or  less  than 
the  1900  crop  was  the  1931  crop?  Can  you  get 
later  figures? 

2.  What  states  have  lost  in  cotton  production 
between  1900  and  1931?  Which  ones  have  gained? 

3.  Compare  the  United  States’  importation  of 
jute  and  jute  products  for  the  years  1928  and  1932. 
Can  you  explain  the  difference? 

4.  Study  Yearbook,  United  States  Department 
of  Agriculture,  table  and  make  graphs  showing 
leading  producers  of  flax  fiber  and  of  flax  seed. 
What  do  you  notice  about  the  chmates  of  the  areas 
producing  these  two  flax  products? 

Think  about  these.  1.  Examine  the  pictures 
in  this  chapter  and  see  whether  *they  show  why 
some  fibers  should  be  cheaper  than  others. 

2.  Make  a list  of  cotton  exporting  countries; 
of  cotton  importing  countries  (Fig  174-A).  Which 
continent  leads  in  exports?  in  imports? 

3.  Make  a table  on: 

(a)  Struggles  of  man  in  growing  cotton. 

(b)  Ups  and  downs  in  fibers. 

(c)  The  parts  of  plants  that  yield  fiber. 
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Fig.  A.  In  the  Valley  of  the  Connecticut  River  and  in  other  parts  of  the  world  a very  fine  quality  of  tobacco  is 
grown  under  cotton  screens  such  as  you  see  in  this  picture.  This  view  was  taken  in  Puerto  Rico. 

CHAPTER  XVII 


TOBACCO 

UNIT  1— WIDESPREAD  PRODUCTION  AND  WIDESPREAD  TRADE 


A Crop  Comparison.  Is  the  tobacco  in- 
dustry more  scientific,  more  laborious  than  the 
wheat  industry? 


Commercial  qualities  of  tobacco. 
The  Jamestown  colonists  in  Virginia  were 
greatly  disappointed  in  the  failure  of  their 
grape  culture  (page  134).  They  were  about 
to  give  up  and  go  back  to  England  when  a 
returning  ship  brought  news  that  a trial 
shipment  of  tobacco  had  sold  for  a high 
price.  The  colonists  decided  to  remain 
and  began  to  grow  tobacco.  Since  the 
European  markets  wanted  nothing  else 
that  the  Jamestown  colonists  could  grow, 
it  was  fortunate  that  the  Indians  had  taught 
them  to  grow  this  American  plant. 

For  generations  tobacco  was  the  chief 
money  crop  of  the  farmers  along  the  shores 
of  the  Chesapeake  and  its  tributary  streams. 
Tobacco  served  as  money.  Taxes  and 
fines  were  paid  with  tobacco.  Even  the 
pastors  of  the  churches  were  paid  in  tobacco. 
Farmers  cut  down  the  woods  and  planted 


more  tobacco.  The  plant  needs  much 
fertihty,  is  a greedy  feeder,  and  soon  robs 
the  soil  of  its  plant  food,  so  the  colonists 
cut  down  more  woods  to  make  new  tobacco 
fields.  This  process  still  goes  on,  although 
in  some  locahties  regular  crop  rotations 
have  been  worked  out. 

Tobacco  will  keep  for  years  without 
spoihng.  It  is  not  subject  to  attacks  of 
insects  or  rodents  after  it  is  cured.  These 
excellent  commercial  quahties  have  caused 
tobacco,  hke  cotton,  to  be  the  sole  depend- 
ence of  one-crop  farmers. 

Soils  suitable  for  tobacco.  Tobacco 
takes  its  flavor  in  part  from  the  sod.  If 
the  soil  is  too  rich,  the  flavor  of  the  tobacco 
is  bad.  So  the  selection  of  soils  for  growing 
tobacco  and  the  fertilizing  of  these  soils  is 
a matter  for  experts.  Certain  limestone 
soils  in  western  Cuba  give  a flavor  much 
desired  in  cigars.  Certain  very  poor,  sandy 
soils  in  Connecticut  permit  the  farmer  to 
fertilize  the  soil  to  give  it  desirable  qualities. 

The  tobacco  climate.  Tobacco  needs 
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Fig.  A.  Tobacco  leaves,  fresh  from  the  fields,  ready  to  be  hxmg 
in  a tobacco  barn  to  cure. 


Moisture  causes  the  plant  to  have 
a thinner,  more  tender  leaf  of 
better  quality  for  cigar  wrappers. 
Such  shade-grown  tobacco  is  pro- 
duced in  Connecticut,  Florida, 
Puerto  Rico,  and  Sumatra.  It 
is  an  expensive  process,  however, 
and  most  of  the  world’s  tobacco 
is  grown  in  the  open  fields  as  are 
corn  and  wheat. 

Tobacco  crops  and  markets 
in  the  United  States.  The 
territory  lying  between  the  moun- 
tains and  the  sea  in  Virginia, 
Maryland,  and  North  Carohna  has 
been  an  important  tobacco  region 
for  nearly  or  quite  300  years.  Its 
rival  region  is  just  across  the  moun- 
tains in  Kentucky  and  Tennessee. 
Small  quantities  of  tobacco  are 
grown  in  the  Connecticut  River 
vaUey  in  Connecticut  and  Massa- 
chusetts, in  southeastern  Penn- 
sylvania, and  in  Wisconsin.  Louis- 
iana produces  a small  quantity  of 
the  kind  known  as  perique. 

Each  year  tobacco  buyers  from 
many  European  countries  visit 
Kentucky  and  North  Carohna.  In 
visiting  Louisville  and  Lexington 
in  Kentucky,  and  Winston-Salem, 
Durham,  and  Wilson  in  North 
Carohna,  you  wih  often  see  hogs- 
heads of  tobacco.  These  huge 
containers  fihed  with  tobacco  are 
also  often  to  be  seen  being  loaded 
into  ships  at  Norfolk  and  New 
Orleans.  These  cities  are  two  of 

Fig.  B.  Inside  the  big  factory  in  Figure  181-B,  girls  operate  cigarette  greatest  tobacCO  shipping  ports 
machines  which  take  paper  and  tobacco  at  one  end  and  turn  out  of  the  world. 

packages  of  cigarettes  at  the  other.  Durham,  Winston-Salem,  and 

a climate  much  hke  that  required  by  corn 
— a moist  summer  with  a growing  season  of 
at  least  five  months.  Like  corn,  tobacco  is 
grown  from  Minnesota  to  the  Equator. 

In  some  places  the  tobacco  grower  puts 
thin  cotton  cloth  over  his  tobacco  field. 

The  cloth  keeps  off  the  wind  which  might 
break  the  leaves,  and  keeps  the  air  damper. 


Richmond  are  factories  which  make  cigars 
and  cigarettes,  various  kinds  of  chewing  and 
smoking  tobacco,  and  snuff.  A very  com- 
plicated machine  will  take  a hopper  of 
tobacco  and  a roll  of  paper,  make  a cigarette 
half  a mile  long,  and  cut  it  into  cigarette 
lengths  as  it  comes  out. 

Tobacco  from  the  United  States  probably 
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After  much  hard  labor  as  it  grew,  each  tobacco  plant  is 
to  a stick  and  hung  in  a tobacco  bam  to  “cure”  as  it  dries. 
Then  the  leaves  are  taken  off  by  hand  and  bimched  according  to 
size  and  quality.  Later  the  leaf  is  separated  from  the  rib  by  hand ; 
but  it  must  lie  in  hogsheads  for  two  or  three  years  to  ripen  before 
being  manufactured. 


Fig.  B.  This  picture  of  one  tobacco  company’s  plants  in  one  city 
shows  one  of  the  results  of  mass  production  in  this  industry.  A 
parts  few  companies  manufacture  nearly  all  of  the  tobacco,  other  than 
cigars,  in  the  United  States. 


goes  to  more  places  than  any  other 
American  product  except  possibly 
cotton. 

The  leaf  stems,  stalks,  and 
refuse  tobacco  are  used  to  manu- 
facture nicotine  sulphate,  a poison 
used  in  spraying  trees  in  the  orch- 
ard and  plants  in  the  flower  garden 
to  kill  insects. 

Tobacco  in  Europe  and  Asia. 

Some  tobacco  is  grown  in  Italy, 

Greece,  Turkey  (Europe  and  Asia), 
Yugoslavia,  Hungary,  Rumania, 

Bulgaria,  Poland,  and  Russia. 

But  the  total  is  but  half  the 
amount  of  tobacco  that  is  grown 
in  the  United  States.  Europe  im-  ^ 
ports  heavily  from  this  country  ^^Jened 
and  from  Cuba.  At  the  same  time, 
because  of  differences  in  flavor, 
we  import  tobacco  from  Italy 
and  Greece,  so-called  Turkish 
tobacco.  Most  of  this  tobacco  is 
grown  in  the  relatively  dry  chm- 
ates  in  the  vicinity  of  Thessalonike 
and  of  Izmir  (Smyrna).  It  is  sur- 
prising that  Europe  does  not  re- 
place many  of  her  grain  fields  that 
yield  low  income  with  a greater 
income-producing  crop  hke  to- 
bacco. But  it  so  happens  that  the 
Europeans  prefer  the  flavor  of 
American  tobacco.  Some 
of  Europe  have  been  getting  to- 
bacco from  the  same  locahty  in  the 
United  States  for  300  years.  Europe 
cannot  produce  American  tobacco.  Small 
amounts  of  tobacco  are  grown  in  Japan, 
Chosen,  and  China,  but  these  countries,  too, 
are  importers  from  the  United  States. 

Tobacco  in  the  tropics.  India  is 
second  only  to  the  United  States  as  a 
grower  of  tobacco.  She  produces  more  than 
Europe.  Tobacco  in  India,  however,  is 
grown  as  a garden  crop  for  home  use,  has 
no  standard  grades,  and  is  of  no  commercial 
importance.  In  Cuba  and  Puerto  Rico 
tobacco  is  the  export  second  to  sugar  only. 

In  all  continents  in  the  tropics  a few  to- 


bacco plants  for  home  use  are  often  found 
beside  the  thatch  house  of  the  patch  farmer. 
Here  and  there  a httle  tobacco  is  exported. 
I have  seen  on  the  docks  in  Hamburg 
packages  of  tobacco  wrapped  in  two  layers 
of  untanned  cowhide.  The  cowhide  pro- 
tected the  packages  as  they  were  carried  on 
mule  back  down  from  the  Andes  of  the 
interior  of  Colombia  to  the  steamboats  on 
the  Magdalena  River.  But  this  trade  is 
unimportant.  In  Sumatra,  Dutch  com- 
panies have  cleared  away  the  forest,  im- 
ported coohes,  and  made  tobacco  planta- 
tions in  the  same  way  that  they  have  made 
plantations  of  rubber,  spices,  sisal,  abaca. 
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Constant  demand.  Tobacco 
is  a habit-forming  plant;  some- 
times people  will  go  hungry  but 
buy  tobacco.  Therefore,  the  in- 
dustry has  grown  with  great 
rapidity.  Advertising  has  been  so 
highly  developed  that  the  output 
of  tobacco  remained  more  constant 
than  that  of  most  crops  during 
the  great  financial  depression  that 
began  in  1929. 

CHAPTER  SUMMARY 


Fig.  A.  A tobacco  warehouse  at  Winston-Salem,  North  Carolina. 
The  farmer  hauls  his  tobacco  to  the  warehouse.  The  tobacco  is 
placed  in  baskets,  weighed,  and  graded.  Buyers  representing  the 
tobacco  manufacturers  and  dealers,  bid  upon  each  basket  of  the 
leaf.  Sometimes  as  many  as  12  buyers  will  bid  on  the  same  basket, 
quality  and  supply  and  demand  being  the  controlling  factors  as  to 
price  offered.  As  soon  as  a basket  of  tobacco  is  sold,  the  grower 
is  issued  a form  of  receipt  which  shows  the  number  of  pounds  and 
the  price.  This  receipt  can  be  cashed  at  the  bank. 


Do  you  know  these  things  about 
tobacco?  1.  How  tobacco  affects  the 
fertility  of  the  soil? 

2.  How  the  soil  affects  the  tobacco 
plant? 

3.  What  excellent  commercial  quali- 
ties has  tobacco? 

4.  How  is  the  climate  best  suited 


tobacco,  rice,  or  flax. 


Fig.  C.  In  colonial  times,  tobacco,  the  chief  crop  of 
Virginia,  was  packed  in  hogsheads  and  rolled  away 
from  the  plantation  to  the  wharf  on  the  river,  whence 
it  was  shipped  to  England. 


for  tobacco  similar  to  that  needed  for  corn? 

5.  The  two  greatest  tobacco-shipping  ports? 

6.  Where  American  tobacco  is  used? 

7.  What  becomes  of  the  refuse  tobacco? 

8.  Is  tobacco  growing  an  intensive  form  of 
agriculture? 

A comparison  of  regions.  1.  Using  Figure 
2-A  and  your  knowledge  of  tobacco,  pick  out 
parts  of  the  world  that  might  be  utilized  for 
growing  tobacco. 

2.  Examine  the  list  of  tobacco  producers  (Fig. 
182-D).  Find  the  different  climate  belts  in 
which  tobacco  is  produced. 

Make  a graph.  Get  Yearbook  figures  and 
make  graphs  showing:  (a)  tobacco  acreage  leading 
states;  (b)  tobacco  production  leading  states; 
(c)  same  for  states  east  of  the  Appalachians  and 
for  states  west  of  the  Appalachians;  (d)  yield  per 
acre  in  leading  countries. 

Reading  your  graph.  1.  What  country  is  the 
greatest  producer  of  tobacco?  What  country  is 
the  second  greatest  producer? 

2.  What  country  is  the  leading  tobacco  exporter? 

Hundred  Millions  of  Pounds  Millions  of  Dollars 


United  States 
U.S.S.R. 

Brazil 

Greece 

Italy 

Philippine  Is. 

Hungary 

Turkey 

Indo-China 
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tea,  coffee,  and  other  crops.  The  Philip- 
pine Islands  also  have  tobacco  as  an  export. 


Fig.  D.  Production  of  tobacco  by  leading  countries. 
Notice  value  in  comparison  to  price  of  the  tobacco  from 
Greece  and  Turkey. 
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CHAPTER  XVIII 

BEASTS  OF  BURDEN 


Great  importance  of  beasts  to  man. 
If  man  depends  entirely  upon  the  strength  of 
his  own  muscles  (Fig.  204- A),  he  can  have 
but  few  things  and  life  is  hard.  Life  be- 
came much  easier  for  om  ancestors  when 
they  tamed  animals,  rode  them,  and  also 
made  them  draw  a sled,  a plow,  and  later 
that  very  great  invention,  the  wheel  and 
axle. 

We  have  invented  many  kinds  of  engines 
and  have  built  many  tractors,  trucks, 
trains,  and  motor  cars,  but  man  still  uses 
at  least  a dozen  kinds  of  animals  to  help 
with  his  work  and  to  carry  burdens.  Most 
of  the  food  for  the  hrnnan  race  is  still  pro- 
duced on  land  plowed  by  animal  power. 
Famine  would  sweep  the  earth  if  all  beasts 
of  burden  ran  away. 

In  nearly  all  climates  man  has  one  or 
more  animal  burden  bearers.  These  differ 
with  the  climate  and  the  possible  food 
supply.  The  equatorial  forests  of  Africa 
are  the  largest  region  where  man  must 
depend  upon  his  own  muscle  or  use  a 
machine.  This  is  true  because  in  many 
parts  of  that  region  an  insect  called  the 
tsetse  fly  spreads  diseases  which  kill  both 
horses  and  cattle  and  sometimes  men  also. 


UNIT  1— HORSE,  DONKEY,  MULE, 
AND  CAMEL 

Literary  Imagination.  Write  a proper 
dialogue  between  a horse,  a donkey,  a mule,  and 
a camel.  Each  animal  is  very  proud  of  the 
help  he  has  given  man  and  each  wishes  to  make 
much  of  himself.  Bring  as  much  geography  as 
possible  into  the  story. 

The  horse.  The  horse  is  the  favorite 
beast  of  burden.  A good  horse  is  beautiful. 
He  loves  his  master.  He  loves  a race. 
Many  poems  have  been  written  about  him. 
The  Arab  chieftain  is  said  sometimes  to 
love  his  horse  more  than  he  loves  his 
family.  Even  now,  in  the  day  of  the  auto- 
mobile, when  Arab  chieftains  from  the 
desert  go  up  to  Alger  to  great  pubhc  func- 
tions, they  take  their  horses  in  freight  cars, 
that  they  may  ride  on  horseback  through 
the  streets  of  the  city  as  befits  a chieftain. 

The  animal  of  rich  lands.  The  horse 
requires  good  grass  or  hay,  also  grain.  He 
is,  therefore,  found  in  farm  country  where 
there  is  abundant  summer  pasture — Europe 
north  of  the  Mediterranean,  north  cen- 
tral Asia,  Argentina,  the  northern  half  of 
the  United  States,  the  more  humid  parts 
of  South  Africa,  and  Austraha. 
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Figs.  A-B.  This  pair,  the  Arab  horse  bred  for  speed 
and  endurance,  and  the  French  Percheron  bred  for 
slow  strength  at  plow  and  wagon,  show  how  by  selec- 
tion man  can  change  the  domestic  animals. 

Types  of  horses.  In  different  places 
horses  have  been  bred  in  three  main  types: 

(1)  Big,  thickset,  heavy  draft  animals  for 
heavy  work  on  farms  and  in  city  streets; 
and  also  a lighter  type  of  farm-work  animal. 

(2)  Slender,  swift  race  horses,  descended 
from  the  Arab  steeds  brought  to  Europe  by 
the  Crusaders.  (3)  Ponies.  The  third 
class  are  merely  horses  stunted  in  growth 
in  lands  where  the  winters  are  long  and 
hard  or  the  summers  are  so  dry  that  food 
is  scarce  and  animals  are  often  hungry. 
Shetland  ponies,  Iceland  ponies,  Mexican 
ponies,  Russian  ponies,  Manchurian  ponies 


are  the  names  of  some  of  the  many  breeds 
of  ponies. 

The  camel.  The  camel,  sometimes 
called  "the  ship  of  the  desert,”  is  the 
opposite  of  the  horse,  in  that  he  can  live 
upon  the  poorest  of  pasture.  He  can  main- 
tain himself  on  thistles,  desert  shrubs,  and 
a httle  grass.  He  can,  if  he  has  to,  carry 
a burden  for  some  days  across  a hot  desert 
without  drinking  any  water.  Of  course, 
after  such  a strain  he  must  rest  and  fatten 
again. 

Camel  land.  Find  in  the  Eastern 
Hemisphere  lands  of  little  rain  (Figs.  22- A 
and  23- A).  There  you  have  camel  land. 
The  camel  is  found  from  southwestern 
Morocco  and  the  westernmost  tip  of  Sudan 
to  northeastern  Mongolia.  He  tramps  the 
streets  of  Cairo  and  Karachi;  of  Aden  and 
Astrakhan;  Damas  and  Tehran;  Samarkand 
and  Peiping,  and  he  treads  every  dusty, 
stony  trail  throughout  that  vast  region. 

In  such  land,  where  population  is  scanty, 
there  are  few  roads — ^just  trails  across  the 
barren,  cropless  country.  Therefore,  the 
camel’s  chief  use  is  as  a saddle  animal  and 
as  a pack  animal  in  caravan.  Sometimes 
he  draws  a wagon  or  a plow  or  a reaper, 
but  this  is  exceptional. 

Two  types  of  camels.  The  camels 
south  and  west  of  the  mountains  of  northern 
Persia  have  one  hump.  Those  north  and 
east  of  Persia  are  the  two-humped  Bactrian 
camel.  Bactria  is  the  ancient  name  for  the 
eastern  part  of  the  Plateau  of  Iran. 

Camels  have  been  introduced  into  the 
desert  sections  of  Austraha.  The  United 
States  Government  made  an  importation  of 
them  for  use  in  our  own  Southwest,  but 
they  arrived  just  before  the  Civil  War. 
Because  of  the  war,  they  were  neglected 
and  were  probably  eaten  by  wolves. 

The  donkey  or  ass.  This  small,  long- 
eared, loud-voiced  animal  is  a cousin  to  the 
horse.  He  is  also  a neighbor  to  the  camel, 
and  is  found  in  most  places  where  there  are 
camels.  The  ass  today  runs  wild  with  the 
wild  camel  in  Mongoha.  He  shares  some- 
what the  camel’s  ability  to  Kve  on  thorny 
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Fig.  A.  A camel  caravan  in  Arabia,  Find  the  tops  of  the  date  palms  in  a valley  oasis.  Sheep,  goats,  donkeys, 
and  camels  pick  their  living  on  the  scattered  bushes  of  such  bald  lands  as  this. 


bushes  and  other  harsh  fare.  A few  don- 
keys are  often  to  be  seen  in  camel  caravans. 

Like  horses  and  cattle,  donkeys  have  been 
carried  to  almost  all  inhabited  countries. 
In  southwestern  United  States  the  pros- 
pector hunting  for  metal  usually  has  a 
burro  (donkey)  or  two.  They  carry  his 
equipment  and  pick  their  living  by  the  way. 

The  mule.  The  mule  is  a hybrid. 
His  father  is  a donkey,  his  mother  is  a 
mare.  Therefore,  the  mule  is  larger  than 
the  ass  and  smaller  than  the  horse.  From 
his  father’s  side  come  long  life  and  the 
ability  to  stand  harder  conditions  than  the 
mare,  his  mother,  can  stand.  Mules  are  in 
common  use  in  Mediterranean  countries. 
They  are  man’s  chief  animal  helpers  in 
underground  mines  in  many  lands. 

In  the  United  States  there  are  more 
mules  than  horses  in  every  cotton-growing 
state  in  the  South  except  Oklahoma. 

THINGS  TO  DO  AND  THINK  ABOUT 

A map  of  man’s  helpers.  On  an  outline  map 
of  the  world  show  the  regions  in  which  the  animals 
mentioned  in  this  unit  are  used  as  beasts  of  burden. 
(Keep  your  map.) 

Can  you  answer  these?  1.  Why  is  man  still 
dependent  on  animal  power? 

2.  Why  are  there  no  horses  or  cattle  in  the 
equatorial  forests  of  Africa?  How  does  this 
affect  the  lives  of  the  people  living  there? 


Fig.  B.  Family  and  produce  going  to  market  in  Cyprus. 
The  donkey  has  a stronger  back  than  the  horse  and  he 
carries  frightful  loads  in  all  continents.  He  is  especially 
used  in  Mediterranean  countries  and  the  drier  parts 
of  Asia. 

3.  Which  part  of  the  United  States  has  the  most 
horses?  the  most  mules? 

4.  Why  can  a donkey  carry  such  heavy  burdens? 

5.  What  two  kinds  of  camels  are  there?  What 
qualities  does  the  camel  have  that  adapt  him  to 
special  uses?  To  what  uses  is  he  put? 

6.  Tell  why  man  uses  so  many  different  beasts 
of  burden. 

For  extra  credit.  1.  Choose  two  members  of 
your  class  to  report  on  the  tsetse  fly  and  on  the 
different  breeds  of  horses. 

2.  Tell  about  conditions  of  living  before  and 
after  men  had  domestic  animals. 
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Fig.  A.  This  elephant,  strong,  intelligent,  and  obe- 
dient, moves  the  teak  log  as  his  Siamese  master 
directs.  Why  the  chains? 

UNIT  2— THE  OX,  THE  BUFFALO, 
AND  THE  ELEPHANT 


Animal  Conversation.  Let  three  oxen, 
three  buffaloes,  and  three  elephants,  each  from 
a different  country,  tell  stories  of  their  lives 
which  shall  also  be  good  geography. 

The  ox.  ''Why  don’t  you  use  quick- 
stepping mules  rather  than  these  slow, 
creeping  oxen  to  do  your  plowing?”  I 
asked  the  manager  of  a Portuguese  estate. 

"You  see,  Sir,”  he  replied,  "the  ox  eats 
straw,  the  horse  and  the  mule  need  some 
grain.  It  costs  less  to  feed  an  ox  and, 
finally,  we  eat  the  ox  (sausage) — but  we  do 
not  eat  mule.” 

The  ox  creeps  along  slowly,  but  he  is 
very  strong  and  very  patient.  Since  he 
lives  chiefly  on  straw  and  lets  man  and  the 
other  animals  have  the  grain,  he  might  be 
called  the  work  beast  of  poverty.  We  find 
him  in  lands  of  poor  pasture,  poor  people, 
and  scanty  grain. 

The  ox  is  used  to  a small  extent  in  many 
countries.  He  is  very  common  in  aU  Medi- 
terranean lands,  but  is  used  to  the  greatest 
extent  in  India.  India  has  more  cattle 
than  has  any  other  country  in  the  world.  A 
few  are  dairy  cattle,  a few  are  beef  cattle, 
but  most  of  them  are  work  animals. 

India  has  special  breeds  of  strong  work 
oxen,  and  fast  trotting  ones  which  for 
generations  have  puUed  the  little  passenger 
carts  (taxicabs)  through  the  city  streets. 


The  buffalo.  A species  of  buffalo, 
native  of  southeastern  Asia  (Fig.  189-B),  is 
a cousin  to  the  ox  and  does  the  same  kind 
of  work.  We  might  caU  him  the  beast  of 
summer  monsoon  lands.  The  buffalo  does 
not  mind  wading  knee  deep  in  the  mud  C)f  a 
rice  paddy.  He  is  the  chief  work  animal 
of  large  areas  in  the  wetter  parts  of  China, 
India,  the  lands  between  them,  and  the 
East  Indian  Islands.  The  water  buffalo  is 
to  be  found  aU  the  way  from  the  F^ast 
Indian  Islands  to  Hungary  and  the  Hwang 
Ho  VaUey  of  China.  On  millions  of  Chinese 
farms  a water  buffalo,  cr  the  common  cow, 
not  milked,  is  the  only  work  animal. 

The  elephant.  The  elephant,  native  of 
the  tropic  forests  of  Africa  and  south- 
eastern Asia,  has  been  used  as  a work 
animal  for  centuries.  Elephants  bore  bm- 
dens  for  the  Carthaginian  armies  that  in- 
vaded Rome,  but  the  domestication  of  the 
African  elephant  was  for  centmies  a lost 
art.  He  does  not  tame  so  easily  as  the 
Indian  species,  but  now  the  Belgians  are 
again  trying  to  tame  elephants  in  the 
Congo. 

In  the  moister  parts  of  India,  Ceylon, 
Burma,  Siam,  and  Indo-China  elephants 
have  been  used  for  a long  time  chiefly  in 
handhng  logs,  although  they  sometimes  pull 
plows  and  wagons.  With  their  great 
strength,  their  marvelous  trunk,  and  the 
tusks  that  serve  as  stout  pikes  (Fig.  186- A), 
they  are  well  equipped  for  heavy  work. 
They  are  also  very  intelligent. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

For  your  outline  map.  Add  the  regions  and 
the  animals  mentioned  in  this  unit. 

A comparison.  Find  pictures  of  Indian 
cattle.  This  book  has  several.  Compare  them 
with  cattle  that  you  have  seen. 

Do  you  know?  1.  What  special  qualities  has 
the  ox  as  a work  animal?  the  buffalo?  the 
elephant? 

2.  Why  can  the  ox  be  called  the  work  beast  of 
poverty? 

3.  Which  country  has  the  most  cattle? 

4.  Why  are  water  buffaloes  adapted  to  raising 
rice? 
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UNIT  3— YAK,  LLAMA,  AND  REIN- 
DEER; DOG,  GOAT,  AND  SHEEP 


A Comparison.  Show  that  one  of  the 
following  animals  is  a better  fit  than  the  others 
in  the  place  where  he  works — Hama,  reindeer, 
dog. 

The  yak  and  the  llama.  These  ani- 
mals, very  unlike  (Figs.  187-A  and  187-B), 
are  mountaineers  and  natives  of  similar 
lands  in  widely  separated  regions. 

The  yak  still  runs  wild,  but  he  is  the  chief 
domestic  animal  of  the  cold,  bleak,  windy, 
treeless,  arid  plateau  of  Tibet.  He  thrives 
so  well  on  the  mosses  and  other  scanty 
vegetation  of  the  cold  plateau  that  he  will 
not  eat  corn.  Nevertheless,  he  is  a noble 
beast  six  feet  tall  at  the  shoulder,  and  of 
great  strength.  To  make  life  easier  in  his 
cold  and  snowy  home,  the  underside  of  the 
body  of  the  yak  is  covered  with  long  hair, 
so  that  when  he  hes  down  on  the  snow  he 
has  his  own  hair  mattress  under  him.  In 
parts  of  Tibet  yaks  are  the  only  burden 
bearers.  They  are  used  chiefly  as  pack 
animals  in  a mountainous  and  roadless 
land.  Exploring  parties  in  Tibet  and  the 
Himalayas  use  yaks  to  carry  their  luggage. 

The  yak  has  also  been  introduced  into 
northern  Canada  and  Alaska,  where  he 
seems  to  thrive. 

The  llama.  The  slight,  slender  moun- 
taineer— the  llama — is  a native  of  the 
Andes,  where  he  was  used  by  the  natives 
long  before  white  men  came.  It  is  said  that 
the  early  Spaniards  sometimes  rode  llamas, 
but  this  use  is  unusual.  Llamas  serve 
mostly  as  pack  animals  on  Andean  trails. 
They  pick  their  living  as  they  go.  The  fleece 
of  llama  wool  brings  as  much  in  the  market 
as  sheep’s  wool.  Llama  meat  is  good  for 
food.  Despite  these  advantages  the  Uama 
has  not  been  introduced  into  any  other 
region.  Perhaps  this  is  due  partly  to  his 
manners.  If  a llama  does  not  like  you  or 
the  way  you  treat  him,  he  will  spit  upon 
you,  very  accurately  and  very  unpleasantly. 

: If  the  llama  objects  to  the  burden  you  put 
! upon  him,  he  will  lie  down.  He  wiU  not 


Fig.  A.  The  yak,  with  a hair  mattress  xmder  his  body 
to  keep  him  warm  when  lying  on  snow  or  ice,  is  the 
reindeer’s  rival  for  the  snowy  land.  Some  day  we 
may  have  herds  of  these  natives  of  bleak  and  cold 
Tibet  sharing  the  pastures  of  Alaska  with  the  reindeer 
from  another  cold  part  of  the  Eurasian  continent. 


Fig.  B.  This  long-legged,  woolly,  stubborn,  scornful 
fellow  is  as  much  at  home  on  this  cold  Andean  plateau 
as  is  the  yak  in  Tibet.  Like  the  yak  and  the  reindeer, 
he  can  pick  his  living  as  he  goes — if  there  is  anything 
at  all  to  pick. 

rise  till  he  is  ready.  An  animal  with  a 
spirit  so  independent  is  rather  a difficult 
problem  as  man’s  helper. 

The  reindeer.  The  reindeer  is  an 
Arctic  specialist  and  is  remarkably  equipped 
to  survive  the  winter  of  his  frigid  home. 
Air  ceUs  in  his  skin  make  his  skin  the 
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BEASTS  OF  BURDEN 


Fig.  Av  This  scene  in  the  bald  mountains  of  western  Tibet  shows  goats  carrying  burdens,  pack-mule  fashion, 
on  land  so  rough  that  no  other  animal  can  travel  over  it.  Find  a bush  and  tell  its  part  in  the  story. 


Fig.  B.  The  reindeer  is  as  much  at  home  in  the  snow 
as  the  Asiatic  buffalo  is  in  the  water  or  the  camel  is  in 
the  desert.  He  has  dravm  the  sledge  for  Santa  Claus 
and  the  people  of  northernmost  Europe  and  Asia  for  a 
long  time.  This  little  Swedish  boy  shows  that  the 
reindeer  is  also  an  animal  used  for  riding. 

warmest  of  leather.  The  reindeer  also  has 
a thick  coat  of  hair  so  that  he  has  no  more 
need  of  a barn  than  has  a rabbit.  In  winter 
the  reindeer  digs  through  the  snowdrifts 
with  his  big  hoofs  and  gets  mosses,  hchens, 
dried  grass,  and  twigs.  On  these  he  hves 
as  he  traverses  the  snowy  land.  In  summer 
his  flat  feet  support  him  on  the  soft,  muddy 
tundra  land.  The  reindeer  is  a tame 
caribou. 

At  the  present  moment  the  caribou  is 
wild  in  the  Great  Northern  Forests  and  the 
tundra  of  North  America,  Europe,  and  Asia. 


We  do  not  know  how  long  he  has  been 
domesticated,  but  in  the  fourth  century 
A.  D.  a Chinese  traveler,  returning  from  a 
journey  far  to  the  north,  gave  an  account  of 
the  reindeer  as  a domestic  animal. 

In  wide  expanses  of  northern  Siberia  the 
people  are  very  properly  spoken  of  as  rein- 
deer people,  because  these  animals  furnish 
the  people  with  clothes,  tents,  meat,  cheese, 
milk,  and  transportation.  The  peoples  of 
northern  Asia  sometimes  ride  reindeer,  but 
the  reindeer’s  greatest  work  is  drawing 
sledges.  You  probably  remember  that  the 
Lapps  of  northern  Finland  and  northern 
Sweden  are  also  reindeer  people. 

The  successful  transporting  of  reindeer 
herds  to  Alaska  is  causing  the  Eskimos  to 
turn  from  dog  sleds  to  reindeer  sleds  as  a 
means  of  travel. 

The  dog  in  the  Arctic.  The  dog  is  a 
rival  of  the  reindeer  as  a carrier  in  the  Far 
North.  The  Eskimo  Hving  on  the  Arctic 
shores  of  North  America,  where  fish  and 
seal  abound,  has  long  had  the  dog  as  his 
only  domestic  animal.  Admiral  Peary,  who 
discovered  the  North  Pole,  used  Eskimo 
dogs  and  Eskimo  drivers  in  all  of  his  many 
Arctic  journeys. 
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YAK,  LLAMA,  REINDEER,  DOG,  GOAT,  SHEEP 


Fig.  A.  A trapper  with  a dog  team  and  sled  of  furs  going  to  the  trading  post.  In  exchange  for  the  furs  which 
will  be  shipped  to  market, ' 
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In  some  parts  of  Alaska,  dog  sleds  carry 
the  United  States  mail.  One  of  the  exciting 
annual  events  in  Alaska  is  a long-distance 
dog-sled  race.  Such  a race  is  also  held  each 
year  at  The  Pas,  in  northern  Manitoba. 

Work  dogs  in  Europe.  Many  a time 
in  central  Germany  I have  seen  a woman 
from  a farm  village  come  into  town  with  a 
dog  or  dogs  dravdng  a small  wagon  loaded 
with  farm  produce.  On  reaching  the  mar- 
ket the  woman  would,  in  cold  weather,  put 
blankets  on  her  dogs  and  give  each  dog  a 
board  to  he  upon.  The  woman  sold  her 
produce  from  the  wagon. 

Dogs  are  used  to  some  extent  in  Belgium, 
France,  and  Germany  to  draw  milk  carts 
and  carry  smaU  produce  to  town,  but  their 
use  is  dechning  as  automobiles  increase. 

Goats  and  sheep.  The  wild  goat  is  a 
rock  climber  in  his  mountain  home,  and 
the  abhity  of  the  domesticated  goat  to  walk 
in  very  rocky  places  makes  him  a very 
unusual  beast  of  burden  (Fig.  188- A). 

The  populous  plains  of  northern  India 
provide  the  market  for  some  of  the  sheep 
raised  by  the  Tibetan  shepherds.  The 
sheep  walk  down  the  Himalayas  to  market. 
Sometimes  each  sheep  has  a smaU  bale  of 
wool  or  other  produce  tied  to  its  back. 
Sixty  pounds  is  a common  load  for  a sheep. 

THINGS  TO  DO 

For  your  outline  map.  Add  the  regions  and 
the  animals  mentioned  in  this  unit.  Mark  some 


Fig.  B.  The  Asiatic  water  buffalo  spends  all  his  spare 
time  in  hot  weather  lying  in  the  mud  with  only  nose 
and  eyes  sticking  out.  They  have  a saying  in  the 
Philippines  that  when  he  is  working  he  goes  crazy  if  he 
doesn’t  get  one  good  bath  each  day.  This  little 
Philippine  girl  let  me  take  her  picture  while  she  let  the 
family  buffalo  have  his  morning  splash  in  the  stream 
beside  her  home  in  Luzon. 

places  where  you  think  the  yak  might  be  intro- 
duced. 

Two  questions  to  answer.  1.  How  has 
nature  provided  for  the  yak  and  the  reindeer? 

2.  Why  is  the  llama  not  more  widely  used  as  a 
beast  of  burden? 

Write  a paper.  Tell  what  you  know  about  the 
use  of  dogs  and  sheep  as  beasts  of  burden. 

CHAPTER  SUMMARY 

New  words:  Tsetse  fly,  caravan,  burro,  forage, 
hybrid,  domestication,  pack,  axle.  Use  these 
words  in  sentences. 

Man’s  domestic  animals.  Choose  various 
places  in  the  world.  Assign  each  of  these  places  to 
some  member  of  your  class.  Let  him  prepare  a 

report  as  follows:  I live  in . I use , 

because . 


Fig.  A.  This  is  the  way  that  Nebuchadnezzar  and  George  Washington  moved  dirt  when  building  canals  (page 
59).  In  this  way  canals  were  built  to  irrigate  land  to  grow  crops  to  feed  millions  of  people  in  the  Indus  Valley 
thousands  of  years  ago.  Oxen  did  a little  of  the  work  on  a recent  new  canal  (Fig,  191-B). 

CHAPTER  XIX 

THE  FUTURE  OF  FARMING 

UNIT  1— RECENT  CHANGES  IN  FARMING 


Farms  and  Depressions.  Explain  how  the 
depression  of  1929-34  had  a different  effect 
on  the  farmer  who  grew  only  wheat  (page  73) 
or  sugar  cane  (page  156)  and  the  farmer  who 
did  as  they  did  in  George  Washington’s  time 
(page  5). 

“Hard  times.”  For  several  years  be- 
fore 1934  commercial  farmers  in  United 
States,  Canada,  and  many  other  countries 
received  very  low  prices  for  their  produce. 
The  farmers  complained  of  hard  times  and 
the  people  who  sold  things  to  the  farmers 
also  had  hard  times  because  farmers  had  so 
little  money  to  spend.  What  had  happened 
to  cause  this  trouble? 

In  1918  there  was  about  the  same 
number  of  farms  in  the  United  States  as  in 
1931  and  about  the  same  number  of  farmers. 
The  amount  of  work  done  by  the  farmers’ 
sons  and  hired  help  had  dechned  9 per  cent. 
The  acre  yields  of  crops  were  about  the 
same.  Yet  the  farm  produce  on  the  mar- 
kets had  increased  about  one  third.  What 
caused  this  mystery?  We  shaU  consider 
several  factors,  each  of  which  helps  to  give 
the  answer. 

i.  Tractor,  truck,  and  automobile.  In 


the  years  1918-1933  these  machines  had 
caused  a dechne  of  about  9,000,000  horses 
and  mules  on  farms  in  the  United  States 
and  a dechne  of  probably  more  than 
1,000,000  in  the  cities.  The  30,000,000 
acres  of  crop  land  and  other  nulhons  of 
acres  of  pasture  land  that  had  been  required 
to  feed  these  work  animals  were  now  free 
to  produce  other  things — ^milk,  wheat,  meat, 
cotton. 

The  tractor  and  the  combine  (Fig.  61-A) 
enable  one  man  to  cultivate  much  more 
land  than  he  could  cultivate  with  horses. 
Therefore,  33,000,000  acres  of  new  land 
were  brought  under  cultivation,  mostly  in 
the  Middle  West  (Fig.  58- A).  But  at  the 
same  time  low  prices  had  caused  32,000,000 
acres  of  old  land  to  go  out  of  cultivation  in 
the  East  (Fig.  200-A).  Much  of  it  was 
growing  up  to  woods  and  bushes,  and  for 
the  first  time  forest  and  brush  land  in- 
creased in  extent. 

2.  More  efficient  animals.  The  number 
of  dairy  cows  in  the  United  States  increased 
between  15  and  20  per  cent,  but  the  amount 
of  milk  which  they  produced  was  about  50 
per  cent  greater,  because  the  farmers  were 
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Fig.  A.  This  is  the  way  the  British  engineers  built  the  new  canal  in  the  Indus  Valley.  This  one  machine  from 
the  United  States  moves  more  earth  than  could  a field  full  of  oxen.  Can  you  show  some  similarity  to  this 

in  Figures  190-A  and  240- A. 


Fig.  B.  Rice  canal  at  Ruk.  Find  the  machine  from  the  United  States.  This  canal  in  the  Indus  plain  will  carry 
water  to  grow  more  crops  than  grow  in  any  one  of  several  of  our  American  states.  Examine  it  carefully  and  tell 
about  how  wide  it  is;  how  deep.  The  age  of  machinery  and  mass  production  may  produce  many  such  canals  if 
we  can  manage  our  industry  wisely.  This  one  is  in  the  lower  Indus  Valley  near  Karachi. 


feeding  their  cows  more  scientifically. 
Those  that  gave  httle  milk  were  sent  to  the 
sausage  factory,  and  only  those  that  gave 
the  most  milk  were  kept.  Although  the 
number  of  pigs  was  decreased  by  11  per 
cent,  we  had  nearly  30  per  cent  more  pork, 
because  the  pig  was  forced  into  early 
growth  and  sent  to  market  at  an  earher  age. 
This  made  the  pig  a more  efficient  user  of 
feed.  The  farmers  had  also  shifted  from 
the  production  of  beef,  which  makes  less 
efficient  use  of  farm  forage,  to  milk  cows, 
hogs,  and  chickens,  which  are  more  efficient 


users  of  food.  This  improvement  of  ani- 
mals had  increased  our  food  supply  as  much 
as  would  have  been  the  case  had  we  added 
25,000,000  acres  to  the  crop  area  of  1918. 

3.  Food  increased  faster  than  people.  Food 
had  increased  faster  than  population  had 
increased.  The  farmers  of  Europe  were 
also  improving  their  production.  It  is  re- 
ported that  in  a recent  five-year  period  the 
farmers  of  Denmark  increased  the  national 
crop  by  25  per  cent.  This  helps  to  explain 
the  fact  that  Europe  is  importing  less  food 
from  us  than  in  previous  years.  This  of 
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THE  FUTURE  OF  FARMING 


tig.  A.  Horse  power,  animal  and  machine,  per  full-time  farm  worker.  How  does  this  help  to  explain  the  glut 
' of  the  wheat  markets?  See  Figure  63-A. 


course  made  for  hard  times  on  the  American 
farms.  Produce  had  increased  faster  than 
population  had  increased.  Supply  had  in- 
creased faster  than  demand  had  increased. 

Machines  on  the  farm  had  replaced  some 
of  the  men,  and  so  the  men  had  moved  to 
the  cities.  In  extensive  areas  of  farming 
districts  there  were  fewer  people  in  1928 
than  had  lived  there  ten  or  twenty  or  even 
thirty  years  earlier,  but  the  number  of 
people  living  in  cities  had  increased  greatly. 
During  the  depression  that  began  in  1929, 
many  city  people  out  of  jobs  went  to  the 
country  to  live.  This  reduced  city-market 
demand  and  tended  to  embarrass  the 
farmers  still  further. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Farmers.  1.  What  is  meant  by  thatch-and- 
patch  farmer,  domestic  farmer,  and  the  commercial 
farmer? 

2.  Describe  the  lives  of  each  and  how  they  differ. 

3.  Which  one  suffered  most  by  the  depression? 
Why? 


4.  Do  you  think  the  Pygmies  (page  1)  were 
having  hard  times  in  1934?  What  would  make 
hard  times  for  them? 

5.  The  people  in  the  farm  villages  in  the  interior 
of  Asia  Minor  grew  their  own  food,  made  most  of 
their  own  clothes,  cut  their  own  firewood  on  the 
hills  near  by.  They  bought  little.  They  did  not 
understand  why  a great,  rich  country  like  the 
United  States  was  having  hard  times  in  1933. 
Explain. 

Problems  to  make  you  think.  1.  Name 
three  reasons  for  the  decline  in  the  price  of  farm 
products. 

2.  What  effect  does  increased  production  of 
farm  products  have  upon  their  price?  Why? 
Draw  a chart  to  explain  yom*  answer. 

3.  With  the  increase  of  factory  work  and  the  in- 
creased use  of  farm  machinery,  where  did  the 
laborers  turn  for  work?  Why?  How  did  the  wage 
problem  affect  this  trend?  Draw  a cartoon  to 
represent  this  change. 

4.  Explain  why  people  returned  to  farms 
between  1930  and  1934. 

5.  TeU  something  about  Figure  194- A,  and  use  * 
the  words  wealth,  poverty,  efficient  animals. 

Extra  credit.  Examine  Figm-es  191-A,  191-B, 
and  find  parts  of  the  world  where  such  things  might 
help  make  more  farms. 
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IN  THE  UNITED  STATES 


Fig.  A.  Sudan  grass  plant  five  feet  high,  ten  weeks 
old.  This  rapid  grower  is  a new  crop  which  is  increas- 
ing the  producing  capacity  of  many  American  farms. 

UNIT  2— THE  FUTURE  NEED  AND 
THE  POSSIBILITIES  OF  IN- 
CREASED PRODUCTION  IN 
THE  UNITED  STATES 


Problem.  Prove  or  disprove  the  state- 
ment "Agriculture  is  one  of  the  most  scientific 
industries.” 

The  demand  for  farm  produce.  In 
1920  the  population  of  the  United  States 
increased  more  than  a million  and  a half. 
In  1931  the  increase  was  about  three  fourths 


Fig,  B.  In  1921  the  population  of  the  United  States 
was  increasing  nearly  2,000,000  a year.  In  ten  years 
the  increase  was  less  than  1,000,000.  A stationary 
population  is  approaching  rapidly,  but  it  appears  to  be 
twenty  years  off  or  longer.  The  uncertainties  in  the 
situation  are:  (1)  whether  restrictions  on  immigration 
will  be  relaxed;  (2)  how  long  the  downward  trend  in 
the  birth  rate  will  continue;  and  (3)  how  much  the 
average  span  of  life  can  be  lengthened. 


Fig.  C.  Sweet  clover  growing  at  right  of  this  picture 
is  a newly  introduced  plant  that  rivals  Sudan  grass  in 
increasing  the  productivity  of  land.  It  must  have  lime 
in  the  soil.  The  seeds  of  sweet  clover  and  red  . clover 
were  sown  on  all  the  land  in  the  picture.  On  the  left 
there  is  half  a crop  of  red  clover  and  no  sweet  clover. 
At  the  right,  which  had  an  application  of  ground  lime- 
stone nine  years  before,  there  is  a fine  crop  of  both 
clovers.  Farmers  now  test  the  soil  to  see  whether  it 
has  lime. 


of  a million.  The  decline  was  due  partly 
to  our  refusal  to  allow  immigrants  to  come 
here  from  foreign  lands,  and  partly  to  the 
fact  that  fewer  children  were  born  in  the 
United  States.  This  is  true  especially  in 
the  cities.  If  changes  in  birth  and  death 
rates  (Fig.  193-B)  of  the  last  fifteen  years 
are  continued,  it  will  not  be  many  decades 
until  the  population  of  the  United  States  is 
stationary.  A committee  of  experts  in 
Great  Britain  estimates  that  population  in 
that  country  will  be  static  by  1944,  with 


almost  no  increase  between  now  and  that 
time.  Therefore,  the  farms  may  not  be 
called  upon  for  much  increase  in  the  pro- 
duction of  food  or  fiber.  We  have  already 
read  (pages  74  and  156)  of  the  glut  of 
sugar  and  wheat. 

The  supply  of  farm  produce.  Recent 
careful  studies  show  that  since  we  have  so 
many  automobiles  and  other  machines,  the 
average  amount  of  food  consumed  by  each 
person  is  less  than  it  was  years  ago.  But 
the  age  of  science  seems  only  to  have  begun. 
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THE  VERDICT  OF  THE  JURY 

THIS  COW 

EQUAL  TO  40  POOR  ONES 


'm'my^y^yny^ 

$31  PROFIT  ON 
THESE  40  COWS 
ONE  WHOLE  YEAR 

YOU  CANT  AFFORD  TO  GUESS 


$31.25  PROFIT 
ONE  YEAR 


Fig.  A.  A farmer  who  did  not  test  his  cows  and  get 
rid  of  the  poor  performers  kept  forty  cows  which  made 
him  no  more  profit  than  one  good  cow  made.  Tell 
something  about  cow-testing  associations. 


Fig.  B.  The  people  of  Greece  have  kept  goats  for  milk 
for  several  thousand  years,  but  the  Swiss  have  bred 
and  selected  their  goats  scientifically.  These  Swiss 
Toggenburg  goats  being  held  by  the  Greek  schoolboys 
were  given  to  a school  in  Greece  by  the  Near  East 
Relief.  These  goats  give  three  times  as  much  milk  as 
the  Greek  goats  and  they  have  a milking  period  of 
eleven  months,  instead  of  five  months  for  the  Greek 
goat.  What  kind  of  goats  do  you  think  these  boys  will 
have  on  their  farms? 


We  are  making  discoveries  and  inventions  as 
fast  as  ever,  and  are  therefore  learning  new 
and  better  ways  of  doing  things  and  making 
things.  Therefore,  many  things  make  pos- 
sible an  increase  in  our  agricultural  output 
if  there  is  a market  for  the  goods. 


1.  Finding  new  crop  plants.  A plant 
explorer  in  the  last  quarter  of  a century 
brought  to  the  United  States  the  seeds  of 
Sudan  grass  from  the  African  grassland. 
Plant  Sudan  grass  and  in  six  weeks  it  may 
be  a foot  high,  or  even  higher.  A field  that 
will  pasture  two  cows,  if  planted  to  the  well- 
known  American  blue  grass.,  will  feed  five  or 
six  cows  if  planted  to  Sudan  grass. 

Another  explorer  brought  back  from 
Russia  a kind  of  drought- resistant  wheat 
called  durum  wheat.  Millions  of  bushels 
of  this  wheat  are  now  grown  in  places  that 
are  too  dry  to  allow  other  kinds  of  wheat  to 
be  a dependable  crop. 

The  nutritious  Chinese  persimmon,  im- 
proved through  many  centuries  by  Oriental 
gardeners,  has  recently  been  introduced  into 
Europe  and  America,  where  it  has  made 
many  friends. 

We  mention  these  three  new  crops  merely 
as  examples  of  many  more  new  crops 
already  in  use.  Many,  many  more  may  be 
introduced  if  we  need  them  and  choose  to 
find  them. 

2.  Breeding  new  plants.  ''Macintosh”  is 
the  name  of  a variety  of  apple  greatly  liked 
in  some  parts  of  our  country.  In  New 
York  this  apple  ripens  in  October  and  will 
keep  for  three  or  four  months.  Plant 
breeders  have  crossed  the  Macintosh  apple 
with  yellow  apples  that  ripen  in  July.  The 
resulting  new  apple  is  red  in  color,  looks  and 
tastes  hke  the  Macintosh,  but  hke  its  yel- 
low parent  it  ripens  in  July.  Plant  breeders 
have  made  many  crosses  with  the  Macin- 
tosh and  many  new  varieties  of  Macintosh- 
bred  apples  have  appeared.  These  greatly 
resemble  the  parent  Macintosh  and  ripen 
throughout  the  entire  season.  They  can 
be  had  any  day  in  the  year. 

Plant  breeding  is  a process  that  may  be 
applied  to  almost  every  kind  of  plant  we 
now  use,  and  many  that  we  have  not  yet 
used.  Plant  breeders  could  doubtless  dou- 
ble the  number  of  crop  plants,  and  they 
could  also  produce  better  strains  than  are 
now  being  used  for  most  crops. 

3.  Breeding  better  animals.  The  animals 
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C21  our  farms  can  be  improved  greatly  by 
breeding  from  the  best  only.  Here  are  two 
examples  of  that  fact. 

The  Connecticut  Experiment  Station  con- 
ducts an  annual  egg-laying  contest.  In 
1921  the  year’s  average  was  161  eggs  to  a 
hen.  In  1931  the  year’s  average  was  213 
eggs  to  a hen. 

In  1900,  cows  in  the  United  States  gave 
an  average  production  of  3646  pounds  of 
milk.  By  1932  this  had  increased  to  4302 
pounds.  There  were,  however,  in  the 
United  States  in  1932,  1431  dairy  farmers 
whose  cows  averaged  over  10,000  pounds  ot 
milk  for  each  cow. 

The  importance  of  keeping  good  cows 
rather  than  poor  ones  is  shown  by  the  fol- 
lowing record.  One  group  of  cows  when 
tested  had  a poor  record,  the  other  group 
had  a good  record.  The  low-yielding  cow 
eats  nearly  as  much  as  a cow 
that  gives  much  more  milk,  and 
she  occupies  just  as  much  barn 
room.  Record  covers  one  year. 


Fig.  A.  A promising  kind  of  dry  farming  in  central 
Tunisia.  The  rainfall  is  seven  inches  a year,  producing 
the  scattered  shrub  and  small-bush  vegetation  of  the 
hillsides.  The  Matmata  tribe  of  Berbers  build  dams 
of  loose  stones  and  earth.  When  a rain  comes,  the 
gullies  run  and  the  dams  fill  with  water  and  with 
sediment.  Olive  trees  and  date  trees  are  planted  in 
this  sediment,  so  that  they  get  this  shower  irrigation 
and  make  splendid  olives  (and  mediocre  dates). 
This  device  of  a crop-yielding  tree  in  a gully  is  capable 
of  use  in  every  continent  and  in  many  arid  lands. 


Low- 
Y lELD- 
ING 

Cow 

High- 

Yield- 

ing 

Cow 

Average  pounds  of  milk  a cow 

4005 

9987 

Butterfat 

Average  pounds  of  butterfat  a 

3.9% 

4.0% 

cow  a year 

155 

397 

Price  of  butterfat  a pound . . . 

40(^ 

40^ 

Average  feed  cost  a cow 

$53 

$85 

Income  a cow  above  cost  of  feed 

? 

? 

Copy  and  complete  the  table 
above.  Do  it  also  at  the  price  of  30  cents 
a pound  for  butterfat,  and  at  20  cents. 

A pound  of  butterfat  makes  1.17  pounds 
of  butter. 

4.  Artificial  fertilizer.  For  several  hun- 
dred years  Rome  ruled  all  the  countries 
around  the  Mediterranean  Sea.  Then 
Rome  collapsed.  Some  careful  students 
have  said  this  happened  because  of  soil 
exhaustion.  Meanwhile,  the  farms  in 
many  parts  of  China  continue  to  yield 
abundantly  after  three  or  four  thousand 
years  of  use.  This  is  because  the  people 
carry  back  to  the  fields  all  of  the  manure 
produced  by  both  animals  and  men.  Thus 
nearly  everything  that  the  field  produces 


Fig.  B.  Strip  cropping  is  saving  the  Wisconsin  hill  farm.  Below 
the  fence  at  the  right  the  farmer  has  strips  of  clover,  alfalfa,  and 
com.  There  is  very  little  water  rtm  off  and  almost  no  soil  loss. 
Above  the  fence  is  pasture  where  grass  holds  the  earth.  How  is  the 
land  in  the  backgroxmd  being  used? 


Fig.  C.  This  view  in  the  Edwards  Plateau  of  Texas 
shows  the  bushy  pasture  of  dry  lands  that  is  to  be 
foxmd  in  six  continents — one  of  the  great  landscapes. 

comes  back  to  it.  This  maintains  the 
fertih'ty  of  the  soil. 
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Fig.  A.  Mass  production  of  cow  feed,  also  for  beef 
cattle  or  sheep.  Ensilage  cutters  chop  up  from  5 to 
20  tons  an  hour  of  com  stalks,  leaves  and  all,  and 
blow  it  to  the  top  of  a silo  40  or  50  feet  high.  This 
gives  30  to  40  per  cent  more  food  than  any  other  form 
of  com  utilization  does.  It  will  keep  for  two  years  and 
tide  over  a drought  the  next  year. 


Fig.  B.  Two  of  the  men  in  the  picture  are  spraying 
and  dusting  pecan  trees  in  order  to  kill  insect  pests 
which  might  otherwise  destroy  the  crop. 


During  the  last  hundred  years  scientists 
have  learned  .how  to  feed  plants  by  using 
chemical  fertilizers.  As  our  bodies  need 
protein,  carbohydrate,  and  mineral  salts, 
so  plants  need  nitrogen,  phosphate,  and 
potash. 

(a)  Nitrogen  or  nitrate.  Nitrate  is  the 
most  costly  and  usually  the  most  effective 


of  the  three  main  plant  foods.  Nitrate  has 
been  used  for  commercial  fertihzer  for  only 
a few  decades,  but  it  has  been  used  in  manu- 
facturing gunpowder  for  a long  time.  The 
small  amount  of  nitrate  that  men  in  George 
Washington’s  time  used  was  secured  from 
bat  manure  that  was  found  in  caves.  It  is 
said  that  Napoleon  ordered  his  people  to 
raise  pigeons  so  that  the  nitrogen  from  their 
droppings  might  be  leached  out  and  used 
in  making  gunpowder. 

About  1840,  when  the  desert  islands  off 
(he  coast  of  Peru  were  discovered,  they 
were  pUed  high  with  bird  manure,  left  by 
miUions  of  sea  birds  that  had  fed  upon  fish 
and  hved  and  nested  upon  the  islands  for 
generations.  This  fertihzer,  called  Peru- 
vian guano,  produced  good  crops  in  Europe. 
But  in  a few  decades  the  accumulation  was 
exhausted.  Then  from  the  deserts  of  Chile 
nitrate  of  soda  was  brought.  This  supphed 
fields  and  factories  of  Europe  and  the 
United  States  with  nitrate  for  about  a half 
century.  Then  chemists  learned  how  to 
make  nitrate  in  factories  by  taking  nitrogen 
from  the  air.  Nitrate  has  therefore  be- 
come cheaper  and  so  food  can  be  grown 
more  cheaply. 

(6)  Phosphorus.  Every  plant  and  every 
animal  must  have  phosphorus  in  its  skele- 
ton. In  some  parts  of  Africa  the  soil  con- 
tains very  little  phosphorus.  Therefore 
the  plants  contain  very  little  phosphorus. 
It  is  reported  that  it  takes  a cow  five  years 
to  mature,  although  she  would  mature  in 
two  years  if  well  fed.  Animal  bones  were 
the  first  source  of  phosphate  used  for  com- 
mercial fertilizer. 

The  discovery  of  fossil  phosphate — phos- 
phate rock — gave  us  the  first  cheap  supply 
of  phosphorus.  Phosphate  rock  is  quarried 
in  Florida  by  the  thousands  of  tons.  It  is 
sent  to  every  important  port  of  the  United 
States,  and  overseas  by  the  shipload. 
Some  goes  to  Cuba,  China,  and  Japan. 
Fortunately,  we  have  large  stores  of  fossil 
phosphate,  the  greatest  being  situated  in 
and  near  the  northwest  corner  of  Colorado. 

(c)  Potash.  If  plants  do  not  have  pot- 
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ash,  their  stems  are  weak,  the  plant  breaks 
down,  the  leaves  blight.  There  is  some  pot- 
ash in  the  water  of  certain  lakes  of  Cah- 
fornia  and  Nebraska  and  in  the  deep-sea 
water,  but  we  cannot  obtain  it  in  useful 
quantities.  In  times  long  past  whole  beds 
of  potash  were  laid  down  and  covered  up 
in  the  rocks  as  coal  is  covered.  The  great- 
est of  these  deposits  are  in  Germany  and  in 
the  French  department  of  Alsace.  Im- 
portant deposits  have  recently  been  dis- 
covered in  Spain.  Our  present  supply  of 
potash  is  imported,  although  there  is  a 
large  field  in  west  Texas  and  New  Mexico 
which  may  prove  to  be  rich  enough  to  give 
us  our  own  supply. 

(d)  What  fertilizer  does.  Fertilizer  can  dou- 
ble, even  more  than  double,  the  yield  of 
crops  on  many  farms.  In  some  sections  of 
Pennsylvania  and  other  states  there  are 
clubs  of  farmers  who  grow  400  bushels  of 
potatoes  to  the  acre.  What  is  the  national 
average?  (Page  356.)  These  men  use  more 
than  half  a ton  of  fertilizer  to  an  acre. 

5.  New  lands  ready  for  the  plow  hut  not 
used.  There  are  three  large  areas  of  good 
unused  farm  land  awaiting  the  plow.  The 
largest  is  in  the  black-soil  belt  of  Siberia. 
There  is  much  unused  land  in  western 
United  States  and  western  Canada.  Man- 
churia is  the  third  area.  If  these  lands  and 
the  other  good  farm  lands  of  the  world 
should  be  used  as  carefully  and  as  in- 
tensively as  are  the  lands  of  Belgium  and 
Denmark,  we  could  produce  two  or  three 
times  as  much  food  as  now  enters  into 
world  commerce. 

6.  New  lands  hy  drainage.  There  are 
nuUions  of  acres  of  land  in  the  United 
States  that  can  be  made  ready  for  the  farm 
by  digging  ditches  to  carry  off  the  water 
(Fig.  197- A).  The  largest  area  of  this  type 
is  the  Mississippi  flood  plain,  but  marshes 
left  by  the  glaciers  in  northern  United 
States  also  give  us  much  room  for  new 
fields  if  we  should  need  them. 

The  work  of  the  Dutch  in  turning  sea 
bottom  into  farms  shows  what  some  men 
can  do  when  their  country  needs  more  land. 


Fig.  A.  If  land  is  perfectly  flat,  water  stays  so  near 
the  surface  after  rains  that  it  is  often  impossible  to 
cultivate  the  crops.  With  porous  earthenware  pipe 
like  this  in  the  bottom  of  a ditch  the  water  runs  quickly 
away.  Millions  of  acres  of  land  may  be  made  tillable 
by  draining.  See  Figure  120-A. 

Every  continent  except  Australia  has  large 
areas  of  land  that  can  be  reclaimed  by 
drainage. 

7.  New  land  hy  irrigation.  The  recent 
opening  of  the  Lloyd  Barrage,  on  the  Indus 
River  in  northwestern  India,  and  the 
Boulder  Dam  now  being  built  on  the 
Colorado  River  in  Arizona,  show  what  can 
be  done  by  two  types  of  irrigation  enter- 
prise— diversion  of  a great  river  and  building 
of  a great  reservoir.  Every  continent  can 
reclaim  some  land  by  irrigation;  America 
and  Asia  can  reclaim  a great  deal. 

8.  A tree-crop  agriculture.  You  have 
already  learned  that  men  have  recently 
planted  certain  tropical  trees  in  places 
which  were  previously  only  a tangled  forest. 
Land  where  only  monkeys  chattered,  par- 
rots screamed,  and  insects  buzzed  now  send 
out  shiploads  of  cacao,  coconuts,  pahn  nuts 
and  palm  oil,  ivory  nuts,  Brazil  nuts, 
and  rubber.  Maiiy  more  trees  are  wait- 
ing in  the  tropic  forest  to  be  made  into 
crops. 

In  our  own  country  we  have  made  a crop 
of  the  wild  pecan  recently  and  are  in  proc- 
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Fig.  A.  One  of  the  great  landscapes  of  the  world.  The  coconut  palms,  the  banana  plants,  the  mango  tree  in  the 
backgrotmd,  the  house  of  thatch  and  bamboo  beside  the  quiet  water,  might  be  in  Central  America,  Mexico, 
Trinidad,  Panama,  Ecuador,  Guiana,  West  Africa,  East  Africa,  Madagascar,  Indochina,  Malaya,  or  any  one  of  a 
hundred  East  Indian  islands.  It  is  a farm  and  artificial  fish  pond  in  Java. 


ess  of  making  crops  of  native  walnuts  and 
hickory  nuts. 

Waiting  for  experimentation  is  the  honey 
locust,  a tree  good  for  timber  and  yielding 
heavy  crops  of  long  beans  (Fig.  153-A). 
Honey-locust  beans  might  become  a crop  for 
millions  of  acres  of  hill  lands,  whose  soil 
is  now  washing  away  but  would  be  held  in 
place  if  trees  were  planted  there. 

This  kind  of  new  tree-crop  agriculture 
has  great  possibilities  in  every  continent. 
Milhons  of  acres  of  hillsides  and  mountain 
sides  might  have  some  such  crop  as  the 
chestnut  orchards  of  Corsica.  Many  of 
the  poor  grasslands  of  the  world  might 
become  several  times  as  productive  as  they 
now  are  (Fig.  195- A). 

9.  Air  conditioning  in  the  tropics.  We 
know  that  the  climates  of  parts  of  Europe 
and  central  North  America  are  much  more 
healthful  and  make  people  more  energetic 
than  do  the  climates  of  some  tropic  lands 


with  their  continuous  heat  and  bothersome 
insects.  We  are  now  about  to  change  this 
climate — almost. 

We  have  long  kept  our  food  in  refrig- 
erators. Refrigerator  cars  and  ships  have 
completely  changed  the  trade  in  bananas, 
milk,  butter,  and  meat.  We  have  now 
begun  to  condition  the  air  of  buildings  where 
people  live.  If  we  find  that  we  want  the 
temperature  and  the  moisture  to  be  like 
those  of  London  or  Tokyo  or  Chicago  or 
some  other  place,  we  can  make  them  so.  It 
may  bring  great  changes  to  the  world’s 
agriculture  if  a colony  of  Scotchmen  or 
Danes  or  Americans  can  live  in  a big  cool 
house  with  many  apartments  and  recreation 
rooms  on  the  banks  of  the  Amazon.  Their 
wives  and  httle  children  would  spend  most 
of  the  time  indoors  in  a climate  such  as  the 
people  choose  to  make  by  pushing  electric 
buttons  to  cool  or  dry  or  moisten  the  air  or 
to  make  a breeze. 


sc-7 


DANGERS  THAT  THREATEN  FARMING 


199 


The  real  problem.  Man’s 
chief  problem  with  agriculture 
at  the  present  time  in  the 
United  States  and  Europe  is 
not  how  to  produce  more,  but 
how  to  arrange  things  so  that 
people  may  have  the  money  to 
buy  agricultural  produce. 

Many  governments  are  work- 
ing earnestly  at  this  difficult 
task.  When  more  people  have 
more  money  to  spend  there 
will  be  a great  increase  in 

demand  for  farm  produce.  ^ Arizona  stream.  When  this  picture  was  taken,  a man  stood 

More  produce  can  be  used  by  who  remembered  the  time  when  there  was  no  stream  there,  but 
when  more  can  be  paid  for. 


THINGS  TO  DO  AND 

QUESTIONS  TO  ANSWER 

Prove  or  disprove.  Prove  or 
disprove  the  statement  at  the  be- 
ginning of  the  unit. 

Can  you  answer  these?  1.  How  can  new 
varieties  of  plants  be  secured? 

2.  Where  are  the  largest  areas  of  unused  farm 
land?  If  this  land  were  used  up  in  a short  time, 
how  would  it  affect  world  commerce? 

3.  How  can  tree  crops  increase  the  usefulness  of 
land? 

4.  Of  what  value  are  nitrate,  phosphorus,  and 
potash?  How  is  each  secured? 


wide,  open  valley  covered  with  grass  and  shrubs,  over  which  a little 
water  flowed  occasionally  in  times  of  heavy  rain.  Over-pasturing  where 
the  stream  is  and  on  the  hills  far  away  brought  this  great  cutting  and 
removal  of  earth — all  in  a part  of  the  lifetime  of  one  man.  Find  out  what 
the  United  States  Erosion  Service,  Washington,  D.  C.,  and  your  own 
state  agricultural  experiment  station  are  doing  about  erosion. 


UNIT  3— SOME  DANGERS  THAT 
THREATEN  FARMING  IN  THE 
UNITED  STATES 


How  Long  Does  Land  Last?  Many 
localities  near  the  Mediterranean  Sea  had  much 
more  good  farm  land  and  more  people  in  Roman 
times  than  they  do  now.  How  do  you  explain 
this  change?  Does  it  have  a lesson  for  the 
United  States,  and  what  is  that  lesson? 


5.  How  many  new  crops  are  mentioned  in  this 
unit?  Can  you  think  of  any  others? 

6.  Tell  the  story  of  om*  changing  supplies  of 
nitrate  and  its  effect  on  the  food  supply. 

Some  things  to  think  about.  1.  What  do  I 
mean  by  "the  real  problem”? 

2.  What  parts  of  the  world  have  arid  lands  with 
mountains,  plains,  and  climate  much  like  the  arid 
lands  of  southwestern  United  States?  Examine 
Figure  2-A. 

3.  What  will  modern  machinery  do  for  the 
Oriental  farmer?  improvements  in  plants  and 
stock? 

4.  Make  a cross-section  drawing  that  shows  how 
the  ditch  (Fig.  197-A)  works. 

Extra  credit.  1.  Find  out  what  the  Dutch 
people  have  recently  done  to  get  more  land. 

2.  What  the  Tennessee  Valley  Authority,  Knox- 
ville, Tenn.,  has  learned  about  soil  destruction  in 
their  vaUey  and  its  plans  to  stop  it. 

3.  What  Figure  198-A  has  to  do  with  air 
conditioning. 


The  insect  menace.  The  new  things 
about  agriculture  are  not  all  good.  We 
have  introduced  foreign  plants  and  we  buy 
the  produce  of  all  continents.  With  these 
foreign  things  have  come  some  of  the  weeds, 
insects,  and  plant  diseases  of  foreign  lands. 
Plant  diseases  and  insects  are  unwelcome 
immigrants,  but  we  cannot  deport  them. 

About  the  time  of  the  Revolutionary  War 
there  came  from  Germany  an  insect  called 
the  Hessian  fly,  which  Hves  in  the  wheat 
plant.  If  wheat  is  sown  as  early  in  the 
autmnn  as  many  farmers  would  hke  to  sow 
it,  this  insect,  happy  in  the  warm  weather, 
will  almost  ruin  the  plant. 

The  hundreds  of  miUions  of  dollars  of 
damage  done  by  the  cotton  boU  weevil  is 
already  familiar  to  the  readers  of  this 
book. 

In  tropic  countries  the  termite,  or  white 
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Fig.  A.  The  Redding  Farm.  See  Figure  201-A  to 
learn  what  happened  to  it.  This  farm  once  had  the 
reputation  of  being  the  best  upland  farm  in  Muskingum 
Cotmty,  Ohio.  Now  it  is  destroyed;  it  cannot  be 
restored.  Only  one  acre  (No.  1)  has  the  original  top- 
soil intact,  although  four  additional  acres  (No.  2)  have 
some  of  the  original  soil  left.  Fifty  and  one-half  acres 
have  lost  soil,  subsoil,  and  substratum  shale  to  depths 
varying  from  2 to  30  feet.  The  farmer  grew  com 
continuously.  He  would  not  rotate  or  grow  clover. 

ant,  a small  insect  that  lives  in  the  ground 
out  of  sight,  eats  up  a fallen  tree  in  a few 
months.  The  white  ant  will  also  crawl  into 
the  foundations  of  a wooden  house,  and 
before  anyone  knows  he  is  there,  he  may 
have  eaten  underneath  until  the  floor  is  a 
mere  shell.  You  may  fall  through  when 
you  step  upon  it.  We  thought  that  the 
termite  hked  only  hot  climates,  but  it 
seems  that  he  was  not  in  the  United  States 
only  because  he  had  not  been  introduced. 
We  have  recently  discovered  to  our  horror 
that  he  is  at  work  in  New  York  City,  and 
in  certain  parts  of  the  South.  Nothing 
now  known  or  hkely  to  be  known  can  stop 
the  white  ant,  and  he  will  probably  spread 
to  many  parts  of  the  United  States. 

Insects  are  arriving  at  an  alarming  rate. 
While  we  can  check  some  of  them  by  fight- 
ing, we  cannot  defeat  them.  Bulletins  can 
be  had  from  the  United  States  Department 
of  Agriculture  that  tell  about  all  these  in- 
sects, and  about  the  grasshopper,  chinch 
bug,  cotton  boll  weevil,  Japanese  beetle, 
codhng  moth,  and  the  European  corn  borer. 

Soil.  If  you  should  dig  a hole  two  feet 


deep  in  a field  somewhere  in  the  eastern 
half  of  the  United  States  where  a fine  crop 
is  growing,  you  would  probably  find  that  the 
first  6,  8,  or  10  inches  of  ground  were  dark 
in  color,  while  deeper  down  the  soil  was 
fighter  in  color  and  of  coarser  material. 
The  dark  top  part  is  called  the  soil;  the 
lower,  fighter,  coarser  part,  the  subsoil. 

We  might  say  that  the  soil  is  both  a 
forest  and  a city,  for  every  cubic  foot  of  it 
teems  with  millions  of  little  plants  called 
bacteria,  and  also  with  great  numbers  of 
tiny  animals.  These  organisms  break  the 
soil  into  finer  particles  and  make  chemical 
changes  of  which  we  know  but  little  except 
that  they  make  the  soil  a good  place  for 
plants  to  feed. 

Sometimes  it  takes  a thousand  years  for 
Nature  to  break  up  stone  and  make  a layer 
of  sofl.  a foot  deep.  The  fife  of  the  human 
race  depends  upon  this  soil.  If  the  soil 
goes,  man  must  also  go.  How  are  we 
taking  care  of  soil  in  the  United  States? 

Soil  dangers  in  America.  When  the 
European  farmers  came  to  this  country, 
they  found  four  new  things:  corn,  cotton, 
tobacco,  and  the  heavy  downpour  of  the 
summer  storms.  These  four  new  things  are 
both  good  and  bad.  In  Europe  the  crops 
had  been  and  still  are  mostly  grasses  and  the 
small  grains  like  wheat  and  barley,  which, 
because  they  stand  close  together,  hold  the 
earth  in  place  (Fig.  193-C). 

I crisscrossed  England  from  east  to  west 
and  from  north  to  south,  in  an  automobile, 
and  saw  only  one  gully.  I rode  from 
Kobenhavn  to  the  top  of  the  Alps  and 
saw  not  a single  gully. 

Corn,  cotton,  and  tobacco  are  not  like 
wheat,  barley,  and  clover  in  their  effect  on 
the  land.  Corn,  cotton,  and  tobacco  plants 
stand  far  apart  in  the  field.  Several  times 
during  the  growing  season  the  soil  around 
these  plants  is  loosened  with  cultivators 
(Fig.  79-A).  Then  comes  ruin  if  the  land 
is  sloping — the  thundershower  washes  the 
soil  away.  To  see  what  these  facts  really 
mean,  let  us  examine  carefully  the  following 
table,  which  gives  the  results  of  a rain- 
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storm  on  one  of  the  United  States  Govern- 
ment’s experiment  stations.  It  is  on  loess 
(wind-made)  soil,  one  of  the  very  finest  soils 
in  all  the  world. 

Upper  Mississippi  Valley  Erosion  Experiment 
Station,  La  Crosse,  Wisconsin 


Slope  of  ground,  16  per  cent. 

Rainfall  3.35  inches,  June  30-July  1,  1933. 


Plot  No. 

Chop 

Per  Cent 
OF  Total 
Rainfall 
THAT  Ran 
Off 

Tons  of 
Soil 

Removed 
PER  Acre 

2 

Corn 

26.8 

39.0 

4 

Barley 

30.5 

1.4 

6 

Clover 

1.7 

0.1 

10 

Grass 

0.0 

0.0 

Rainfall,  1.15  inches  June  30,  fell  slowly,  no  runoff; 
2.20  inches  18  hours  later,  hard  shower. 


How  much  rainfall  ran  off  from  the  grass 
plot?  the  clover  plot?  the  barley  plot? 
How  much  soil  was  lost  from  each? 

Each  year  we  plant  in  this  country  about 
150  milhon  acres  of  corn,  cotton,  and  to- 
bacco. Each  year  3000  milhon  tons  of  soil 
are  washed  out  of  our  fields  and  from  our 
over-grazed  land  (Fig.  201-A). 

In  the  state  of  lUinois  alone  a recent 
survey  shows  that  3,000,000  acres  of  pre- 
viously good  land  are  gullied  until  they  are 
fit  only  for  timber;  3,000,000  more  are  fit 
only  for  pasture,  and  12,000,000  are  rapidly 
approaching  the  guUy  stage.  Careful  in- 
vestigation in  the  Tennessee  VaUey  this 
year  showed  that  many  farmers  are  con- 
tinuing to  clear  and  plant  to  corn  and 
tobacco  steep  slopes — some  slopes  have 
a slant  of  82  per  cent.  Farmers  expect  to 
abandon  the  land  after  five  to  seven  years. 
What  a dreadful  loss  to  our  country  results 
when  farmers  do  not  use  a type  of  agricul- 
ture that  suits  the  land! 

Surveys  and  plans.  We  did  not  know 
how  destructive  corn,  cotton,  and  tobacco 
were  to  our  hih  lands  until  we  began  to 
measure  the  destruction.  The  Tennessee 
Valley  Authority  has  found  that  in  a 
hundred  years  we  have  already  ruined  and 
abandoned  about  half  of  the  farm  land  in 
the  beautiful  Tennessee  Valley.  Now  you 
see  why  this  new  aid  to  industry — ^the 


1 —  No  erosion,  10-12  in.  dark 
top  layer  intact  (level  upland). 

2 —  Slight  sheet  erosion,  3-4  in. 
topsoil  removed  (comparatively 
level  upland). 

3 —  4-8  in.  topsoil  lost  by  sheet 
erosion  (moderate  slopes). 

4 —  8-12  in.  removed,  all  surface 
soil  gone  and  part  of  subsurface 
layer  (moderate  slopes). 

5 —  12-18  in.  removed,  all  sur- 
face soil  and  6 in.  of  subsoil 
gone  (moderate  slopes,  some- 
what steeper  than  No.  4). 

7 — 2-3  ft.  soil  and  subsoil  re- 
moved (moderately  steep). 


8 —  3-5  ft.  soil  and  subsoil  re- 
moved— severe  sheet  erosion 
followed  by  gullying  (steep). 

8R — Reforested  after  cultiva- 
tion and  abandonment.  Same 
disastrously  eroded  condition 
as  No.  8,  but  has  about  2 in.  of 
leaf-litter  on  surface  (steep). 

9 —  5-30  ft.  soil,  subsoil,  and 
underlying  soft  shale  rock  lost 
by  erosion,  severe  gullying. 
Land  permanently  destroyed. 

10 —  Flat  alluvial  soil,  timbered. 
Much  soil  and  subsoil  material 
washed  from  slopes  above  de- 
posited over  this  bottom  land, 
making  it  poorer  than  it  orig- 
inally was. 


Tennessee  Valley  Authority — is  making 
plans  to  save  the  remainder  of  the  valley. 


THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Did  you  read  carefully  enough  to:  1.  Ex- 
plain the  difference  between  soil  and  subsoil? 

2.  Name  six  of  our  insect  pests? 

3.  Tell  about  a farmer  you  would  or  would  not 
wish  to  have  as  a grandfather? 

Explain.  Explain  why  United  States  farmers 
have  been  so  careless  in  caring  for  their  soil.  Make 
a list  of  the  things  that  have  brought  this  about 
under  the  following  headings:  Machine  age.  Type 
of  crops.  Amount  of  soil.  Contrast  this  with  the 
European  farmer. 

For  extra  work.  Write  to  the  United  States 
Department  of  Agriculture: 

1.  To  secure  information  on  the  insects  men- 
tioned in  this  unit. 

2.  To  secure  information  about  soil  erosion  and 
its  prevention.  When  you  have  finished  with  the 
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THE  FUTURE  OF  FARMING 


Fig.  A.  It  is  a skilful  job  to  hitch  up  and  drive  all  these  big  helpers,  and  how  they  do  eat  between  seasons ! 
Each  horse  eats  about  fifteen  pounds  of  grain  and  fifteen  pounds  of  hay  a day.  Their  work  is  now  being  done 
largely  by  tractors  in  many  places  (Fig.  58- A).  What  does  this  tell  about  the  future  of  agriculture? 


material,  give  it  to  the  hbrarian  so  that  it  can  he 
filed  to  be  used  later. 

CHAPTER  SUMMARY 
Big  ideas.  State  briefly  the  important  big  ideas 
in  this  chapter.  Give  some  facts  to  show  the  im- 
portance of  each  of  these  big  ideas  now  or  in  the 
future.  If  possible,  find  a picture  in  this  book  or 
elsewhere  that  illustrates  each  big  idea. 

New  words:  inefficient,  forage,  decades,  nu- 

tritious, collapsed,  abundantly,  guano,  guUied,  and 
erosion.  Use  each  in  a sentence. 

Some  important  arithmetic.  1.  An  acre  of 


subsoil  one  inch  deep  weighs  140  tons.  How  long 
would  the  top  foot  of  the  cornfield  last  on  the  Wis- 
consin soil-experiment  station  field  if  it  received  six 
such  rains  per  year  as  destructive  as  the  one  men- 
tioned on  page  201? 

2.  How  do  the  acres  of  soil  already  destroyed  or 
injured  compare  with  our  total  cropland  of  350,- 
000,000  acres,  or  the  total  area  of  such  countries 
as  the  Netherlands,  Denmark,  England? 

3.  How  long  would  om  350,000,000  cultivated 
acres  last  if  we  destroyed  in  each  hundred  years  as 
much  as  we  have  already  destroyed? 


Fig.  A.  Some  of  the  cave  men  about  whom  you  will  read  in  this  chapter. 


CHAPTER  XX 

MAN  BECOMES  A MANUFACTURER 

UNIT  1— PRIMITIVE  MAN  AS  A MANUFACTURER 


A Problem  in  Reconstruction.  What 
would  happen  if  the  people  of  the  world  could 
keep  food,  clothes,  and  houses,  but  lost  every 
knife,  every  machine,  every  tool,  every  wheel, 
every  piece  of  harness,  paper,  pencil — every- 
thing except  their  two  hands? 

The  first  tools.  The  anthropologist 
sometimes  finds  ashes,  charcoal,  arrow- 
heads, stone  axes,  cutting  flints,  bones, 
shells,  crude  pictures,  and  human  skeletons 
deep  under  the  surface  of  the  earth  on  the 
floors  of  caves.  From  them  he  pieces 
together  facts  about  prehistoric  man,  some- 
what as  a hunter  tracks  game. 

Food-gathering  man  lived  upon  the  earth 
for  a long  period  of  time  with  only  very 
simple  tools.  When  he  wanted  to  cut 
something,  he  used  a piece  of  flint  chipped 
to  form  a rude  knife  or  ax.  He  used  flint 
also  for  arrowheads.  He  made  needles  of 
pieces  of  bone.  For  thread  he  used  the 
sinews  of  animals  or  strips  of  skin.  He 
wove  blankets  of  strips  of  rabbit  skin  as 
some  Canadian  Indians  do  to  this  day.  He 
made  baskets.  He  twisted  flbers  and  made 
thread.  He  made  a simple  loom.  He 


Fig.  B.  A primitive  boring 
stick.  Tell  how  it  works. 
Possibly  you  can  make  such  a 
stick  with  a bow  to  whirl  it. 
How  may  fire  have  been  dis- 
covered by  this  simple 
process  of  boring  to 
make  ornaments? 


crushed  grain  and  other  seeds  in  a wooden 
mortar  or  between  two  stones.  Very  early 
indeed  man  learned  to  tan  leather  and  to 
bind  it  across  the  section  of  a hollow  log, 
thus  making  a drmn.  With  an  ax  of  flint 
or  stone  and  with  Are  he  hoUowed  out  a log 
and  thus  made  a boat.  Most  important  of 
aU  single  inventions,  ancient  man  learned  to 
make  fire  (Fig.  203-B). 

With  the  aid  of  such  simple  manufactures, 
and  without  beasts  of  burden,  man  lived 
for  a long,  long  time  in  several  continents. 

Think  it  through.  List  the  things  that  tools, 
mentioned  on  this  page,  can  make. 


(203) 
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Fig.  A.  The  little  automobile  motor,  with  one  man  to  feed  it  gasoline  and  oil, 
can  do  more  work  with  a few  gallons  of  gasoline  than  can  all  these  men  work- 
ing as  the  ancients  did.  What  are  the  men  doing? 

Figs.  B-C.  The  drawings  at  the  right  illustrate  domestic  manufacturing: 
1,  carding  wool;  2,  spinning  wool. 


UNIT  2— THE  HOUSEHOLD  EPOCH 
AND  EARLY  CIVILIZATIONS 


A Comparison.  In  what  respects  did  the 
times  of  George  Washington  and  of  Cheops 
(who  built  the  first  pyramid)  differ  in  the  ways 
of  doing  business?  of  manufacturing? 

Early  empires.  In  Egypt,  Iraq,  the 
Indus  River  Valley,  and  other  places  in 
Asia  the  ruins  of  great  buildings  still  stand. 

These  great  structures  became  possible 
only  after  man  had  the  help  of  beasts  of 
burden.  The  animals  pulled  the  plow,  the 
harrow,  and  the  wagon;  they  trod  out  the 
grain;  they  furnished  meat,  milk,  wool,  and 
skins.  The  labor  and  the  food  which  ani- 
mals suppHed  made  a great  change  in  the 
manner  in  which  man  hved.  With  these 
helps  man  could  produce  his  food  in  a part 
of  the  year  and  have  the  rest  of  the  year  for 
making  buildings  and  books. 

The  era  of  domestic  manufacturing. 
Animals  were  important  in  that  era,  but 
chiefly  through  giving  food  and  raw  mate- 
rials. Animals  gave  little  help  to  man  at 
that  time  with  manufacturing. 

For  several  thousand  years  almost  all 


manufactured  things  were  made  with  the 
aid  of  human  strength.  With  foot  or  hand 
the  people  turned  the  spinning  wheel  and 
worked  the  loom,  made  clothes,  shoes,  soap, 
candles,  bricks,  tanned  leather,  worked  the 
bellows  of  the  forge,  and  hammered  iron. 
If  the  carpenter  had  a lathe,  he  turned  it 
with  his  foot.  Thus  worked  the  subjects 
of  Cheops,  builder  of  pyramids,  and  most  of 
the  people  who  knew  George  Washington. 

During  all  of  this  period  the  only  as- 
sistance man  had  other  than  muscle  was 
that  of  sailboats,  and  windmills,  and  water 
mills.  These  small  mills  (Fig.  302-B)  were 
very  important  indeed  in  West  Europe  and 
in  America  in  the  era  of  domestic  manu- 
facturing. 

The  word  "manufacture’^  meant  origi- 
nally making  things  by  hand.  The  word 
now  means  using  hand  or  machines,  mostly 
machines,  for  making  things. 

Your  answer.  1.  Have  your  answer  ready  for 
the  problem  at  the  beginning  of  this  unit.  Com- 
pare it  with  other  answers. 

2.  What  articles  are  now  manufactured  at  home? 

Bulletin  board.  Make  an  exhibit  of  pictures 
of  early  man’s  first  tools;  man’s  latest  tools. 
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UNIT  3— THE  INDUSTRIAL 
REVOLUTION 


A Record  of  Change.  How 
might  you  prove  that,  in  one  way, 
it  was  a longer  period  of  history  from 
George  Washington  to  the  present 
time  than  from  Cheops  to  George 
Washington? 


The  steam  engine.  A Greek 
named  Hero  made  a little  steam 
engine  more  than  2000  years  ago. 

The  engine  spun  rapidly  around, 
but  it  remained  only  an  interest- 
ing toy  for  more  than  two  thou- 
sand years.  In  1765,  James  Watt, 
an  Englishman,  made  an  engine 
that  put  the  power  of  expanding 
steam  to  work  and  made  it  pump 
water  and  lift  coal  from  coal  mines. 

Other  machines.  When  the 
engine  began  to  turn  wheels,  man 
began  to  find  new  ways  of  using 
this  power,  and  some  of  the  great 
inventions  of  the  world  were  made. 

1.  John  Kay,  an  Englishman, 
invented  the  flying  shuttle  in  1738. 

By  means  of  this  invention  ma- 
chinery, instead  of  the  hand,  could 
send  the  shuttle  carrying  thread 
across  the  loom  to  make  cloth. 

2.  Between  1764  and  1767,  John 
Hargreaves,  an  Enghshman,  in- 
vented the  spinning  jenny  which 
enabled  a spinner  to  make  more 
than  one  thread  at  a time. 

3.  The  cotton  gin  was  invented  in  1793 
by  EH  Whitney  of  Connecticut.  It  made 
cotton  cheaper. 

4.  In  1846,  EHas  .Howe,  an  American, 
made  the  sewing  machine. 

These  four  inventions,  and  the  wide  use 
of  the  steam  engine,  made  clothing  cheaper. 

Another  series  of  inventions  has  changed 
and  cheapened  the  manufacture  of  almost 
every  product.  Later  inventions  which 
were  of  special  importance  were  the  dynamo, 
Michael  Faraday  (EngHsh)  1831,  perfected 
by  Thomas  Edison  (American)  1878;  and 
transmission  of  power  by  wire,  1882,  when 


Fig.  A.  Steps  in  the  industrial  revolution : 1 , Whitney’s  cotton  gin ; 
2,  a modern  cotton  gin;  3,  Hargreaves’  spinning  jenny;  4,  an  early 
loom;  5,  cotton  being  spun  and  woimd  on  bobbins  in  a modem 
cotton  mill. 

Edison  estabhshed  in  New  York  the  first 
central  power  station  in  the  world. 

Rearranging  men.  The  steam  engine 
has  caused  the  human  race  to  be  rearranged. 
In  George  Washington’s  time  men  made 
yarn  and  cloth,  shoes  and  hats,  guns  and 
knives,  harness  and  wagons,  at  work  benches 
in  their  own  homes  on  the  farms  or  in  Httle 
shops  by  the  roadside.  The  engine  sent  the 
workers  to  the  factory,  where  a single  engine 
ran  many  machines.  Towns  grew  up 
arormd  the  factories,  factories  grew  up  near 
the  coal  fields,  and  the  Httle  work  shops  on 
the  farm  lands  became  idle  and  decayed. 
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Fig.  A.  Howe’s  first  sewing  machine  was  little  more  than  a foot  high 
and  the  wheel  was  turned  by  hand. 


The  period  of  hand  industry  had  been 
very  long.  The  period  of  factory  industry 
has  been  short. 

Cities  grew.  The  steamboat  and  the 
locomotive  came  soon  after  the  steam- 
driven  factory  became  established.  Food 
and  raw  materials  could  then  be  brought 
from  great  distances.  Therefore  cities  could 
grow. 

Then  came  the  telephone,  the  telegraph, 
the  electric  motor,  and  the  electric  power 
Hne  to  carry  power  from  the  central  power 
plant  or  the  distant  waterfall  to  the  homes 
and  factories  of  the  town  or  country.  Be- 
cause power  can  be  transmitted,  people  can 
again  have  machines  in  their  homes,  and  in 
small  towns  as  well  as  in  cities.  In  America 
there  are  engines  and  water  wheels  that 
have  many  times  as  much  power  (strength) 
as  all  the  people  in  the  country. 

More  machines.  At  the  present  time 
there  are  many  schools  of  engineering, 
many  laboratories  where  people  study  me- 
chanical and  industrial  problems,  many 
inventors  trying  to  make  better  machines. 
These  activities  have  resulted  in  thousands 
of  different  machines  having  been  made. 
Machines  can  now  do  most  kinds  of  work. 
Moreover,  many  automatic  machines  have 
been  made.  An  automatic  machine  runs 
without  constant  attention  from  anyone. 
Thus,  we  can  put  the  end  of  a roll  of  wire 
into  a machine,  and  the  machine  wiU  give 
us  back  kegs  of  nails.  There  are  hundreds 


of  different  types  of  auto- 
matic machines. 

Standardization  and 
mass  production.  The 
automatic  machine  makes 
articles  that  are  alike.  Thus, 
a certain  part  of  an  auto- 
mobile, or  a typewriter,  or 
a phonograph,  is  hke  thou- 
sands of  other  parts  made 
from  the  same  pattern.  When 
a part  of  a machine  is 
broken  or  worn  out,  the  part 
can  be  replaced  by  one  of 
these  new  standard  inter- 
changeable parts.  Thus  we  can  repair  a 
modern  machine  simply  by  ordering*a  stand- 
ard part  from  the  agency  and  having  it 
put  in  place  by  a semi-skilled  mechanic. 
You  can  readily  understand  why  the 
present  time  is  called  the  age  of  machinery. 

Capital  and  capital  goods.  The  com- 
ing of  machinery,  standardization,  and 
interchangeable  parts  has  made  a great 
change  in  the  amount  of  capital  and  capital 
goods  necessary  to  start  a manufacturing 
industry.  Years  ago  the  wagons  used  in 
the  country  were  made  by  the  wheelwright, 
a worker  in  wood  who  had  his  shop  alongside 
a blacksmith  who  did  the  iron  work  on 
the  wagon.  With  a few  hand  tools  the  two 
of  them  made  a wagon  complete.  Now  an 
efficient  wagon  factory  has  power-driven 
lathes,  boring  machines,  saws,  planers, 
drills,  and  many  other  machines.  These 
are  called  capital  goods,  and  before  the 
factory  can  start  it  takes  a lot  of  cash 
capital  to  buy  them,  and  to  build  a large 
building  to  hold  them. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Explain.  1.  Changes  in  making  clothing. 

2.  What  is  meant  by  "automatic,”  "standardiza- 
tion,” and  "interchangeable”  parts?  Give  illus- 
trations. 

3.  Why  the  invention  of  power-driven  ma- 
chinery has  led  to  the  development  of  large  cities. 

For  extra  credit.  Hero  did  his  work  at  the 
University  of  Alexandria.  Find  material  about 
this  early  university  and  tell  it  to  the  class. 
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UNIT  4— THE  NEEDS  OF  EVERY 
INDUSTRY 

Resources.  What  does  a neighborhood 
need  if  it  is  to  become  a manufactm-ing  town? 

The  manufacturing  town.  We  know 
that  a man  needs  certain  foods  to  keep  his 
body  healthy;  likewise,  a factory  needs 
certain  things  in  order  to  thrive  and  be- 
come part  of  a great  industry.  Let  us  hst 
the  needs  of  a factory  or  a manufacturing 
industry,  or  a manufacturing  town. 

(a)  Laborers.  There  may  be  automatic 
machines,  but  there  must  also  be  some 
laborers,  both  skilled  and  unskilled,  and 
some  of  the  workers  must  be  intelligent. 

(5)  Climate.  If  the  climate  of  a region 
enables  men  to  be  healthy  and  energetic, 
that  is  a good  place  for  a factory.  Where 
the  workers  are  exhausted  by  heat  or  stupe- 
fied by  too  much  cold,  is  a poor  location  for 
manufacturing. 

(c)  Education.  The  workers  in  a fac- 
tory wiU  do  better  work  if  their  minds  and 
hands  are  trained  in  good  schools. 

(d)  Managers.  Someone  must  buy  and 
seU,  inspect,  make  plans,  and  supervise  the 
works.  This  is  a difficult  task,  and  every 
factory  needs  skilled  managers. 

(e)  Inventors.  Improvements  are  con- 
stantly being  made  in  machinery;  there- 
fore, inventors  who  do  this  creative  work 
are  necessary  to  successful  industry. 

(/)  Power.  Every  industry  needs  more 
power  than  man’s  muscles  can  supply. 
Therefore,  a factory  needs  to  be  within 
reach  of  waterfalls,  or  where  coal  or  some 
other  source  of  power  is  cheap. 

(g)  Raw  materials.  Every  manufactured 
product  requires  raw  materials;  therefore, 
a factory  must  be  located  where  the  neces- 
sary materials  can  be  secured  cheaply. 

Qi)  Capital.  Suppose  the  factory  owner 
wishes  to  enlarge  his  plant.  Money  is 
needed  to  pay  for  additions  and  new  ma- 
chinery. If  people  have  money  to  invest, 
the  factory  may  grow.  Money  for  invest- 
ment often  passes  from  one  country  to 
another.  Many  of  the  larger  American  corn- 
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panics  now  have  branch  factories  in  foreign 
lands. 

( i ) Market.  Who  will  buy  the  things  the 
factory  makes?  If  there  are  enough  buyers, 
the  factory  and  its  town  may  prosper. 

{j)  Good  transportation.  Make  your  own 
hst  of  the  ways  in  which  transportation  is 
necessary  in  a manufacturing  town. 

ik)  Good  government.  In  a manufac- 
turing town,  as  in  every  other  place  where 
people  five,  laws  are  needed  to  regulate  the 
conduct  of  the  people.  A good  pohce 
system  should  keep  order.  Just  courts  are 
necessary  to  settle  disputes.  For  several 
years  factories  have  not  been  built  in  most 
parts  of  China  partly  because  of  the  fear 
that  some  army  will  take  possession. 

Studying  the  industries.  We  need  to 
keep  these  things  in  mind  as  we  study  the 
great  industries  of  many  countries  and  the 
great  conunodities  in  world  trade.  As  we 
continue  our  study  of  manufacturing  in- 
dustries and  the  reasons  for  their  locations, 
we  shall  turn  often  to  this  very  important 
list  of  the  needs  of  every  industry. 

THINGS  TO  DO  AND  THINK  ABOUT 
Choosing  a manufacturing  town.  1.  Make 
a list  of  the  needs  of  a manufacturing  town. 

2.  By  using  the  requirements  stated  in  Unit  4, 
explain  the  advantages  and  disadvantages  of: 
Pittsbirrgh,  Pennsylvania;  Churchill,  Canada; 
Chicago,  Illinois;  the  town  that  you  know  best. 

CHAPTER  SUMMARY 
Find  the  meanings  of  the  following  words: 
anthropologist;  prehistoric;  sinew;  invention; 
bellows;  forge  and  lathe;  capital  goods.  Tell 
what  capital  goods  are  in  your  neighborhood. 

A population  graph.  In  Washington’s  day, 
3 per  cent  of  the  people  in  the  United  States  lived 
in  large  cities.  Today  about  50  per  cent  of  the 
people  live  in  large  cities.  Show  this  on  a chart. 
Explain  what  caused  this  shift  of  population. 

Think  these  through.  1.  List  in  the  order  of 
their  value  to  man  four  kinds  of  power.  Does 
the  class  agree  with  yoxir  order? 

2.  If  you  knew  you  were  to  be  cast  ashore  to 
live  for  a time  on  an  island  like  that  of  Robinson 
Crusoe’s,  what  five  things  that  our  modern  world 
can  give  would  you  choose  to  take  with  you? 

Topics  for  special  reports.  The  Steam 
Engine;  the  Cotton  Gin;  Life  of  Primitive  Man; 
Era  of  Domestic  Manufacturing. 
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Fig.  A.  Steps  in  the  making  of  steel:  1,  white-hot  steel  pouring  from  a furnace;  2,  poming  the  steel  into  a 
mold;  3,  rolling  steel.  A block  of  hot  metal  passes  between  the  rollers  and  is  flattened  into  sheets. 


CHAPTER  XXI 


THE  MANUFACTURER  NEEDS  EARTH 

MATERIALS 

PRODUCTS  WE  CANNOT  DO  WITHOUT 


A Correct  Name.  Can  you  find  a better 
name  for  mining  than  "The  Robber  Industry”? 
Compare  it  with  grass,  grain,  forest  in  writing 
the  reasons  for  your  answer. 


The  first  and  last  manufacturer. 
Man  does  not  make  anything  in  factories 
without  in  some  way  using  minerals — earth 
materials.  The  earhest  manufacturer  prob- 
ably used  flint,  j In  talking  about  ancient 
times  we  speak  about  the  Stone  Age,  the 
Bronze  Age,  and  the  Iron  Age.  By  these 
names  we  mean  that,  for  a time,  stone  was 
the  earth  material  most  useful  to  man,  then 
bronze,  then  iron.  The  present  age  is  often 
called  the  Age  of  Steel.  We  have  learned 
to  make  steel  by  mass  production.  Steel 
is  made  entirely  by  machinery  and  nearly 
all  machinery  is  made  of  metal. 

Uses  and  qualities  of  metals.  Metals 
give  man  great  power.  The  European 
people  who  settled  this  country  had  guns, 
knives,  and  metal  tools.  These  possessions 
gave  the  settlers  power  over  the  Indians 
and  enabled  them  to  take  the  land  of  the 
Indians.  The  nations  that  use  the  most 
metal  are  the  richest  and  most  powerful 
nations. 

Nearly  aU  of  the  metals  can  be  melted 
and  poured  into  molds  in  which  they  harden 


and  take  the  shape  of  the  mold.  The  num- 
ber of  nonmetallic  minerals  is  much  greater 
than  the  number  of  metals. 

Mixtures  of  metals  are  called  alloys. 
Bronze  is  an  alloy  made  of  copper  and  tin. 
Alloys  often  have  quahties  unlike  those  of 
any  other  metal  and  they  are  very  useful 
(page  212). 

The  formation  of  ores.  Gold,  silver, 
iron,  copper,  and  other  metals  are  dis- 
tributed through  many  rocks  of  the  earth 
somewhat  as  a Httle  sugar  and  salt  are 
mixed  through  a loaf  of  bread.  In  certain 
places  more  metal  has  accumulated  and  we 
call  rocks  containing  these  metals  ores. 
Iron  ore  is  found  in  some  places.  In  other 
places  copper  ore,  gold  ore,  and  other  ores 
are  found. 

Very  little  ore  is  found  in  rocks  that  re- 
main in  the  undisturbed  layers  in  which 
they  were  laid  down.  Most  ores  were 
formed  deep  down  under  the  surface  of  the 
earth.  Great  forces  twisted  and  cracked 
the  rocks  and  bent  them  into  mountains. 
Far  down  under  the  surface  of  the  earth 
rocks  are  hot.  Water  soaking  through  the 
stones  and  running  through  the  cracks  in 
the  broken  layers  becomes  heated.  The 
hot  water  dissolves  very  small  quantities 
of  metal  and'sometimes  deposits  this  metaf 
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or  rock  very  rich  in  metal,  along 
the  sides  of  the  cracks.  These  de- 
posits we  call  ore  veins. 

Millions  of  years  after  the  ores 
are  formed,  the  mountains  above 
them  may  be  worn  away  by  erosion. 

The  ores  are  then  on  the  surface. 

Thus  the  Upper  Lakes  region  of 
Michigan,  Wisconsin,  Minnesota, 
and  Ontario,  and  many  other  parts 
of  the  world,  now  have  at  the 
surface  of  the  earth  material  that 
was  once  thousands  of  feet  under- 
ground. If  the  mineral  deposits 
are  near  the  surface,  man  may  find 
them  by  examining  the  rocks  that 
lie  on  top  of  the  ground. 

Prospecting.  Hundreds  of  men 
are  stiU  hunting  metals  (prospect- 
ing), from  Mexico  to  the  Arctic 
Ocean  and  elsewhere.  Many  pros- 
pectors are  skilled  geologists  who 
have  spent  years  learning  how  rocks 
were  made  and  arranged  in  the 
earth’s  crust.  Of  late,  prospectors 
have  gone  by  airplane  into  the 
Canadian  forests  and  other  remote 
and  roadless  places.  Planes  carry 
them  quickly  to  places  which  they 
could  otherwise  reach  only  by  weeks 
of  arduous  marching  through  woods 
and  swamps. 

Developing  an  ore  deposit. 

Small  quantities  of  ore — the  very 
richest  ore — can  sometimes  be  dug 
out  with  pick  and  shovel.  Some- 
times ore  is  obtained  by  removing 
the  earth  and  rock  above  it.  This 
kind  of  mining  is  called  stripping. 
Sometimes  the  ore  deposit  is  a 
great  mass  like  some  of  the  iron 
ores  of  the  Lake  Superior  region.  After  the 
stripping  is  done,  the  ore  can  be  shoveled 
out  of  an  open  pit — open-pit  mining.  Most 
of  the  world’s  ores,  however,  are  in  small 
masses,  often  deep  in  the  earth.  They  can 
be  reached  only  by  digging  deep  holes 
called  shafts.  Some  shafts  have  now  be- 
come a mile  deep,  or  even  deeper.  Other 


shafts  reach  out  from  the  vertical 
shafts  and  extend  several  miles 
under  the  earth. 

Machinery  in  mining.  A 
deep  shaft  mine  requires  engines 
for  operating  elevators  to  lift  ore 
and  waste  rock,  to  carry  men  up 
and  down,  to  pump  water  out  of 
the  mine,  and  to  pump  air  into 
the  mine  in  order  to  ventilate  it. 

Getting  metal  from  the  ore. 
In  large  buildings,  called  concentra- 
tors, the  richer  ore  is  separated  from 
the  useless  rock  by  the  aid  of 
much  expensive  machinery.  The 
ore  that  remains  is  called  concen- 
trate. Sometimes  it  is  concentrated 
by  roasting.  Concentration  leaves 
much  less  material  to  carry  and 
to  purify.  Sometimes  the  con- 
centrates must  be  carried  on  the 
backs  of  mules,  donkeys,  llamas, 
or  oxen  over  rough  mountain  roads 
to  a railroad  station  or  to  a plant 
for  further  working.  The  metal  is 
finally  separated  from  the  waste 
by  two  main  processes.  One  proc- 
ess is  called  smelting. 

In  a smelter  the  ore  is  heated  in 
a very  hot  furnace  until  the  metal 
melts  ^d  runs  out.  The  waste 
(slag  or  refuse)  melts  and  runs  out 
at  a different  place.  By  the  other 
process,  the  ore  is  crushed  and 
soaked  in  chemicals  to  dissolve 
the  metals.  T'nis  process  often 
requires  large  buildings  with  tanks 
and  much  machinery  (Fig.  217-B). 

Risks  in  mining.  The  business 
of  mining  is  full  of  risks.  Pros- 
pecting is  risky.  Most  prospectors 
spend  their  lives  without  finding  more  than 
enough  to  keep  them  alive,  sometimes 
even  less.  Working  in  the  mine  is  risky. 
Rock  often  falls  on  the  miner,  and  there 
are  many  other  accidents  that  rob  him  of 
hmbs  or  fife. 

Mining  is  risky  for  the  investor  who 
furnishes  the  money  to  develop  and  start 


Fig.  A.  These  coins 
of  several  of  the 
early  Roman  em- 
perors show  one  of 
the  early  uses  of 
metal. 
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Fig.  A.  Mining  coal.  A,  shaft  mining.  The  shaft,  as  you  see,  passes  through  5 veins  (strata)  of  coal.  In  the 
lowest  stratum  the  coal  is  being  removed.  See  the  tunnels,  rooms,  and  roof  props,  a is  a culm  pile;  6,  the 
shaft  elevator;  and  c,  a breaker.  At  B the  coal  vein  is  on  the  sturface  and  is  being  mined  by  use  of  a steam  shovel. 


the  mine.  I know  an  English  gentleman 
who  went  to  bed  one  night  a rich  man.  In 
the  morning  he  was  bankrupt.  His  coal 
mine  in  Wales  extended  under  the  sea. 
The  sea  broke  in  and  flooded  the  mine  and 
ruined  it.  The  same  thing  happened  to  a 
great  gold  mine  near  Juneau,  Alaska. 

In  1932  many  American  mines  which  con- 
tained much  copper  were  shut  down  and 
thousands  of  workmen  were  unemployed 
because  the  world’s  copper  market  was 
being  supplied  by  ore  from  the  mines  in  the 
Belgian  Congo  worked  by  African  Negroes 
who  were  being  paid  only  a few  cents  a day. 
The  American  mines  could  not  pay  good 
wages  and  also  sell  copper  at  the  low  price 
of  copper  from  the  Belgian  Congo. 

The  golden  age  of  metals.  We  have 
more  metal  now  than  we  are  ever  hkely  to 
have  again.  We  are  just  learning  how  to 
get  the  metals.  In  a short  time  tin,  copper, 
and  lead  will  probably  become  scarcer,  espe- 
cially tin,  of  which  there  is  but  httle.  Our 
use  of  metals  has  increased  very  rapidly 
since  we  entered  the  age  of  machinery. 

Conservation.  Conservation  of  re- 
sources means  using  resources  in  the  most 
economical  way — and  for  necessary  purposes 
— using  them  so  as  not  to  rob  the  people  who 


come  after  us.  We  are  now  using  our 
scanty  supply  of  lead  in  making  tubes  for 
soap,  cosmetics,  shoe  blacking,  aU  of  which 
might  almost  as  well  be  kept  in  glass,  which 
is  made  of  sand.  The  supply  of  sand  is 
limitless.  Our  scanty  supply  of  zinc  is 
going  for  metal  roofing,  for  which  we  might 
use  shingles  and  raise  more  trees,  or  tar, 
of  which  we  have  great  quantities  as  long 
as  we  have  coal.  We  use  miUions  of  tin 
cans  to  contain  food  that  might  just  as  well 
be  kept  in  glass  or  in  dehydrated  form  in 
paraffin  paper.  Tin  foil  for  candy  and 
cigarettes  is  a needless  waste  of  a valuable 
metal.  The  supply  will  not  last  long  at  the 
present  rate  of  use. 

Will  the  future  regard  this  period  as  one 
of  progress,  or  as  one  of  waste  that  robbed 
their  generations  of  good  things? 

CHAPTER  SUMMARY 

Big  ideas.  Be  ready  to  write  briefly  the  big 
ideas  in  this  chapter,  and  then  make  a talk  on  each. 

Important  facts.  Make  a list  of  the  important 
facts  which  you  have  learned  from  your  study  of 
this  chapter. 

Graphs.  Make  some  important  graphs  about, 
mining  from  figirres  in  the  Appendix. 

Library  work.  What  material  can  you  find  on 
the  famous  "gold  rushes”  of: 

(a)  ’49  to  California;  1897  to  the  Klondike? 

(b)  Australia,  South  Africa,  and  Canada? 
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Fig.  A.  An  open-pit  iron  mine  in  Minnesota.  The  big  steam  shovel  is  scooping  up  the  soft  earth-like  iron  ore 
and  dropping  it  into  the  gondola  cars  to  be  whisked  away  to  the  steel  mills.  How  does  the  train  get  out  of  the  pit? 

CHAPTER  XXII 


IRON  AND  STEEL 

UNIT  1— EARLY  IRON  MAKING 


A Choice.  Is  gold  or  iron  the  most  precious 
metal  in  an  age  of  machinery?  Explain  your 
answer. 


Primitive  iron,  but  good.  In  an  Afri- 
can village  two  Negroes  squatted  beside  a 
little  charcoal  fire.  Each  had  under  him  a 
goatskin  sewed  and  tied  so  that  it  became 
an  air-tight  bag  with  one  small  opening  to 
admit  air.  The  goatskin  bag  filled  with 
air  when  one  side  was  lifted.  Then  a bare 
heel  closed  the  opening,  a bare  foot  pressed 
the  bag,  and  air  rushed  out  through  a reed 
and  fanned  the  fire.  The  two  bags,  or  foot 
bellows,  kept  a constant  stream  of  air  on  the 
fire.  The  fire  melted  a few  lumps  of  rich 
iron  ore  into  a precious  lump  of  iron.  The 


method  was  primitive,  but  the  iron  was 
good,  as  good  as  that  which  any  furnace  in 
Pittsburgh  makes  today.  But  think  of  the 
cost  in  hours  of  work  for  a pound  of  iron! 

Iron  ore  and  limestone.  If  you  wiU 
put  a few  lumps  of  rich  iron  ore  on  a char- 
coal fire,  fan  the  fire  briskly,  and  add  a few 
bits  of  Hmestone,  you  can  make  a httle  iron. 
The  limestone  causes  the  ore  to  melt  at  a 
lower  temperature.  This  simple  process 
was  discovered  in  many  parts  of  the  world 
and  practiced  for  no  one  knows  how  long. 

Some  iron  is  found  in  almost  every  clay 
bank.  A httle  is  dissolved  in  every  rain. 
If  water  with  iron  in  it  comes  in  contact 
with  limestone,  the  water  drops  some  of 
the  iron,  thus  making  ore  deposits  beside 
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limestone.  Since  limestone  rock  is  widely 
distributed,  iron  ore  is  found  in  more  places 
than  any  other  important  ore,  but  many  of 
the  deposits  are  very  small. 

Iron  rust  is  formed  when  the  oxygen  of 
the  air  unites  with  the  iron.  Iron  rust  is 
iron  oxide  and  is  much  hke  some  iron  ores, 
most  of  which  are  composed  of  iron  and 
oxygen. 

The  most  useful  metal.  Iron,  our 
most  useful  metal,  can  be  tempered  and 
made  hard  so  that  it  will  cut,  or  it  can  be 
made  soft  so  that  it  will  bend.  After  it 
runs  from  the  furnace  (Fig.  208-A)  and 
cools,  it  is  called  pig  iron  or  cast  iron.  Cast 
iron  is  strong  but  brittle.  When  most  of 
the  carbon  is  burned  out  of  cast  iron,  we 
caU  the  product  wrought  iron.  Wrought 
iron  can  be  heated  and  then  hammered  into 
any  shape  desired.  It  can  be  made  into 
magnetic  steel,  or  into  non-magnetic  iron. 
All  electric  motors  depend  on  this  fact  and 
so  does  the  compass  needle. 

To  make  steel,  iron  is  mixed  with  a small 
amount  of  carbon.  It  has  recently  been 
discovered  that  steel  becomes  very  hard  or 
tough,  or  will  stay  hard  while  hot,  if  mixed 
with  small  quantities  of  nickel,  chromium, 
tungsten,  vanadium,  and  other  rare  metals. 
Such  mixtures  are  called  alloys.  AUoys  are 
very  valuable  indeed  for  making  machinery 
and  cutting  tools  used  in  the  machine  shop. 

Unlike  gold,  silver,  copper,  tin,  and 
bronze,  iron  rusts  and  disappears  as  does 
decaying  wood.  Therefore,  though  iron  is 
useful,  it  is  not  especially  durable.  No  iron 
objects  have  been  handed  down  to  us  from 
Roman  times  (Fig.  209- A). 

High  cost  for  the  ancients.  The 
Greeks  and  the  Romans  had  iron  (and 
steel),  but  they  made  it  very  much  as  the 
Africans  did.  They  could  use  only  the  very 
richest  ores.  Therefore,  iron  was  very 
costly  to  them  and  also  to  the  people  of 
Europe  at  the  time  of  Columbus  and  later. 

Charcoal  and  coke.  In  Queen  Ehza- 
beth’s  time  the  Enghsh  people  were  alarmed 
because  the  iron  industry  required  so  much 
charcoal.  An  iron  furnace  used  all  the 


forests  near  it.  Laws  were  made  controlling 
the  iron  industry  in  the  interests  of  pre- 
serving the  forests. 

In  1735  an  Englishman,  named  Darby, 
put  some  soft  coal  into  a masonry  furnace 
where  it  could  all  catch  fire,  but  where  very 
Httle  air  was  allowed  to  reach  it.  The 
heating  drove  off  all  the  tar,  oils,  and  gases 
in  the  coal  and  left  the  hard  substance  that 
we  call  coke.  Coke  is  to  coal  very  much 
what  charcoal  is  to  wood.  Iron  can  be 
made  with  a coke  fire  but  not  with  a fire 
made  of  soft  coal,  because  the  soHd  mass  of 
soft  coal  would  smother  the  fire. 

Coke  brought  a new  era  in  iron  making. 
The  industry  then  depended  not  upon  a 
forest,  but  upon  a mine  of  coal  from  which 
coke  could  be  made.  With  coke  for  fuel 
the  United  Kingdom  led  the  world  in  iron 
manufacturing  for  more  than  a century. 

Anthracite  fuel.  In  1836  it  was  dis- 
covered in  America  that  we  could  make  iron 
with  anthracite,  the  hard  coal  of  eastern 
Pennsylvania.  For  a time  the  major  part 
of  the  iron  industry  of  the  United  States 
shifted  from  scattered  charcoal  furnaces 
near  small  ore  bodies  in  several  of  our 
Atlantic  States  to  the  hard-coal  regions  of 
eastern  Pennsylvania  and  the  near-by  val- 
leys of  the  Delaware,  Susquehanna,  and 
Schuylkill  rivers,  where  it  was  easy  to  carry 
anthracite  coal  by  canals  and  railroads. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Why’s,  what’s,  and  how’s.  1.  Why  is  lime- 
stone used  in  making  iron? 

2.  Why  are  limestone  and  iron  deposits  usually 
found  together? 

3.  What  qualities  does  iron  possess? 

4.  Why  did  the  iron  industry  shift  from  place 
to  place? 

5.  How  did  primitive  peoples  make  iron? 

6.  How  is  coke  made? 

7.  Why  was  iron  so  costly  to  the  Greeks  and 
Romans  and  later  in  England  in  Queen  Elizabeth’s 
time? 

Enlarge  upon  the  following  sentence.  The 
United  States  was  very  fortunate  to  possess  not 
only  great  deposits  of  iron  ore  but  also  great 
deposits  of  coal. 

A hunt.  Try  to  find  pictimes  that  illustrate 
the  making  of  iron. 
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UNIT  2— THE  AMERICAN  IRON 
AND  STEEL  INDUSTRY 

Problem.  Explain  how  mass  . production 
in  the  iron  industry  affects  your  neighborhood. 

Pittsburgh — a center.  Soon  after  the 
iron  industry  became  well  established  in 
eastern  Pennsylvania,  it  was  discovered 
that  the  coal  of  the  Pittsburgh  coal  seam, 

I which  underlies  several  hundred  square 
miles  in  western  Pennsylvania,  would  make 
' excellent  coke  by  an  easy  though  wasteful 
I process  known  as  the  beehive  oven.  Three 
relatively  large  valleys  join  at  Pittsburgh. 
Through  the  valleys  trains  and  boats 
brought  coke,  iron  ore  from  local  mines,  and 
limestone  flux  from  local  quarries.  It  is 
important  to  bring  these  three  things  to- 
gether, because  to  make  2000  pounds  of  iron 
1 requires  about  two  tons  of  ore,  over  a ton 
I of  fuel,  and  several  hundred  pounds  of  lime- 
I stone,  nearly  7000  pounds  in  aU.  The 

rivers  also  furnished  the  large  supply  of 
; water  needed  in  the  mills.  Pittsburgh 

' quickly  became  our  greatest  iron  center, 
i Lake  Superior  ores.-  Great  quantities 
of  iron  ore  richer  than  that  of  western  Penn- 
I sylvania  lay  close  to  the  navigable  waters 
I bf  Lake  Superior.  After  1855  boatloads  of 
; this  ore  came  to  Lake  Erie  ports  from  the 

i ports  on  the  shore  of  Lake  Superior — 

I Marquette,  Duluth,  Superior,  and  Ashland. 

I Canals  with  locks  had  been  built  around  the 
' falls  at  the  east  end  of  Lake  Superior. 
These  were  enlarged.  Rocks  were  blasted 
to  make  channels  from  Lake  Huron  to 

■ Lake  Erie,  so  that  today  steamers  with  ten 
i or  twelve  thousand  tons  of  iron  ore  follow 

■ this  route  every  hour  of  the  day  from  the 
' first  opening  of  navigation  in  spring  until 
i the  lakes  freeze  again  in  the  autumn  (Figs. 

' 214-A,  216-A,  218-A). 

Ore  traffic  on  the  Great  Lakes.  This 
Lake  ore  traffic  sometimes  amounts  to 
nearly  seventy  million  tons  a year.  In 
some  years  it  amounts  to  nearly  as  much 
I freight  as  that  which  passes  through  the 
! Suez  and  Panama  canals  combined.  The  re- 
I turning  ore  vessels  carry  coal  to  the  upper 


Fig.  A.  Section  of  a blast  furnace.  Everything  that 
goes  into  it  comes  out  as  gas,  molten  iron,  or  molten  slag 
(waste).  The  fire  is  kept  burning  by  a blast  of  hot  air. 
The  automatic  conveyor  dumps  measured  quantities  of 
materials  into  the  hopper  at  the  top.  When  the  bell  is 
lowered,  they  drop  into  the  furnace,  which  will  make 
700  tons  of  iron  a day,  and  burns  away  night  and  day, 
week  day  and  Simday,  for  months.  It  is  a bothersome 
job  to  start  one  up. 

Lakes,  sometimes  for  the  small  sum  of 
35  cents  a ton.  Otherwise  nearly  all  of 
the  boats  would  return  empty  to  the  upper 
Lake  ports  to  get  ore. 

Making  iron  in  the  Lake  ports.  Since 
the  ore  comes  down  the  Lakes,  it  is  as  easy 
for  the  ore,  coke,  and  limestone  to  be 
assembled  at  a Lake-shore  port  as  at  Pitts- 
burgh. Therefore,  great  iron  and  steel 
works  have  been  built  at  Buffalo,  from 
which  point  supplies  can  be  sent  on  by 
railroad  and  barge  to  Eastern  markets;  at 
Cleveland,  to  supply  the  needs  of  many 
Cleveland  industries  and  some  others;  at 
Detroit,  for  the  automobile  works;  at 
Chicago,  for  the  agricultural  machinery 
and  other  machinery-manufacturing  plants. 

Modern  steel  making.  In  the  steel 
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Fig.  A.  About  half  of  the  Gary  steel  plant,  Gary,  Indiana.  At  left  is  artificial  harbor  and  Lake  ore  steamers,  piles 
shapes  and  other  forms  desired  in  a thousand  industries.  There  are  1350  acres  of  land  and  many  miles  of 
pig  iron  a day.  Find  railway  tracks;  freight  cars.  Can  you  use  the  cars  to  tell  how 


industry  we  can  see  mass  production  at 
work  in  the  machine  age.  Steam  shovels 
are  equipped  with  buckets  whose  capacity 
is  from  5 to  173^  tons.  Ore  is  lifted  from 
the  hold  of  a steamer  as  easily  as  you  pick 
up  sand  in  your  two  hands.  It  is  dumped 
on  the  ore  pile,  picked  up  by  another  steam 
shovel,  hfted  by  an  elevator,  and  dumped 
into  the  furnace.  From  the  furnace  the 
ore  flows  out  as  molten  iron  into  a retort  on 
wheels  (ladle  car).  The  car  carries  the 
molten  iron  to  the  steel  furnace,  where  hot 
flames  burn  out  the  carbon.  Then,  by 
adding  the  exact  amount  of  carbon  needed, 
steel  of  various  kinds  can  be  made.  The 
molten  metal  is  next  poured  into  a mold, 
where  it  cools  to  white  heat.  It  is  then 
carried  by  rail  to  the  roUing  mill,  where 
thousands  of  horse  power  squeeze  it  re- 
peatedly between  heavy  rolls  and  turn  it 
into  railroad  rails,  beams,  plates,  and 
billets.  Billets  go  on  while  stiU  hot  to  the 


wire  miU  and  become  roUs  of  wire,  roUs  of 
wire  fence,  or  kegs  of  wire  nails. 

While  aU  this  work  is  being  done,  you  see 
so  few  men  in  the  mill  that  you  think  it 
must  be  the  lunch  hour — but  the  machines 
are  stiU  working.  Then  you  see  a man  in 
a httle  box  high  above  you.  He  is  working 
levers  that  stop  and  start  hundreds  or  even 
thousands  of  horse  power. 

By-product  coke.  If  the  gases  that 
come  out  of  a retort  in  which  coal  is  heated 
to  make  coke  are  saved,  each  ton  of  soft 
coal  makes  several  thousand  cubic  feet  of 
fuel  gas  and  many  gallons  of  tar.  Such 
coke  ovens,  called  by-product  coke  ovens, 
can  make  coke  out  of  many  kinds  of  coal 
that  will  not  coke  in  the  old-style  oven. 
Therefore,  the  iron  industry  has  been 
enabled  to  move  again.  It  may  now 
develop  in  many  places  where  coal,  ore,  and 
flux  can  be  assembled  and  there  is  a market 
for  the  iron. 
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of  ore,  long  row  of  blast  furnaces,  long  buildings  where  molten  iron  is  turned  into  steel,  then  steel  rolled  into 
railroad  track  inside  the  gates.  When  the  plant  is  going  full  blast,  15,000  men  work  here  and  produce  10,500  tons  of 
long  one  of  the  buildings  is?  How  wide  is  the  land  shown  in  the  front  of  the  picture? 


Other  iron  locations.  Baltimore,  Mary- 
land, and  Bethlehem,  Pennsylvania,  are 
making  iron  in  part  from  ores  brought  by 
ship  from  Cuba.  At  Pueblo,  Colorado,  is 
a row  of  blast  furnaces  many  hundred 
miles  from  any  other  blast  furnaces.  You 
can  see  how  the  freight  rate  gives  them  an 
advantage  in  a wide  market. 

Iron  on  the  upper  Lakes.  Ore  boats 
carrying  return  cargoes  of  coal  to  Duluth 
and  other  Lake  Superior  ports  bring  a good 
supply  of  raw  materials.  Small  quantities 
of  iron  are  smelted  there,  on  both  the  Amer- 
ican and  Canadian  sides. 

Birmingham  and  the  Great  Appa- 
lachian Valley.  There  are  many  small 
deposits  of  iron  ore  in  the  Great  Appa- 
lachian Valley,  extending  from  Bethlehem, 
Pennsylvania,  to  Birmingham,  Alabama. 
Near  Birmingham  there  are  also  coal  and 
limestone  unmediately  alongside  a large 
iron  ore  deposit — the  only  place  in  the 


world  where  the  three  materials  are  used 
so  near  to  the  mines  that  produce  them. 

Nova  Scotia  iron.  A small  quantity  of 
iron  is  made  in  Nova  Scotia.  This  location 
rivals  Birmingham  and  Pittsburgh  for  the 
easy  assembly  of  the  heavy  raw  materials. 
The  island  of  Cape  Breton  has  a good  coal 
field.  A short  boat  journey  brings  ore  from 
mines  in  Newfoundland,  also  beside  the 
sea.  Newfoundland  and  northern  Ontario 
are  rich  in  iron  ore. 

THINGS  TO  DO  AND  THINK  ABOUT 

Can  you  discover?  1.  How  coke  was  first 
made  in  Pennsylvania? 

2.  How  iron  ore  was  found  near  Lake  Superior? 

3.  How  boats  go  from  Lake  Huron  to  Lake 
Superior?  from  Lake  Huron  to  Lake  Erie? 

4.  Why  Pittsburgh  has  new  iron-center  rivals? 

5.  Why  iron  can  easily  be  made  in  the  Lake 
ports? 

6.  Why  Birmingham,  Alabama,  is  favorably 
located  for  iron  production? 

7.  Why  Maryland  and  Colorado  make  iron? 
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st  at  their  very  door.  They 
5hip  iron  by  boat  to  London 
every  other  British  port,  and 
overseas  to  foreign  markets. 
Baltimore,  these  European 
5 also  can  and  do  unload  for- 
ores  beside  their  plants, 
rmany  and  the  United  States 
surpassed  the  United  King- 
in  the  production  of  iron, 
e are  several  reasons  for  this, 
pare  the  populations  of  the 
I countries  (page  366).  Also, 
British  are  conservative,  and 
have  Studied  science  in  their 

Fig.  A.  The  ore  cars  at  the  top  were  loaded  by  steam  shovel.  The  schools  less  than  the  Germans  or 
ore  drops  from  the  cars  into  bins  beneath  and  slides  down  the  Americans  have.  The  iron 
chutes  into  the  steamer,  which  can  receive  10,000  tons  of  ore  in  a few 


minutes.  The  ore  boat  spends  its  season  moving^  not  lying  in 
harbors.  No  other  ships  work  so  many  days  a month. 


plants  that  made  the  British  lead 
the  world  in  1870  and  1880  may 
be  good  still,  but  they  are  old- 
fashioned.  Those  of  Germany  and 
the  United  States  are  larger  than 
those  of  the  United  Kingdom, 
and  have  more  labor-saving  ma- 
chinery. Those  in  America  are 
the  largest  of  all  and  have  the 
most  labor-savingmachinery.  Ger- 
man scientists  trained  in  German 
universities  have  made  by-product 

Fig.  B.  At  left  grab  backet  drops  down  to  grab  ten  tons  of  ore,  and  many  valuable  prod- 

lifts  it  up,  runs  away  with  it,  and  drops  it  on  one  of  the  ore  piles  at  ucts  from  the  by-products,  much 

more  than  the  Enghsh  have  done. 
The  Rhine  Valley  iron  region.  A coal 


the  right.  Find  them  in  Figure  214-A. 

UNIT  3— THE  EUROPEAN  IRON 


INDUSTRY 


Some  Comparisons.  What  does  the  table 
of  iron  production  (page  374)  tell  you  about  the 
United  Kingdom,  Germany,  and  the  United 
States  at  different  periods?  What  is  remark- 
able about  the  figures  of  production  in  each 
country? 

Does  the  map  of  British  coal  fields  (Fig. 
224-A)  show  reasons  why  Britain  got  an  early 
start  at  making  iron? 


Great  Britain’s  early  start  and  her 
recent  rivals.  There  are  coal  fields  in  the 
middle  of  England  (Fig.  224-A),  and  beside 
the  sea  on  the  east  coast  and  the  west  coast. 
Blast  furnaces  at  Newcastle-on-Tyne  and 
other  ports,  both  east  and  west,  find  coal 


field  and  also  the  most  important  iron 
region  of  Europe  extend  from  the  lower 
Rhine  Valley  near  Koln  through  the 
Httle  Grand  Duchy  of  Luxembourg  into 
Belgium  and  northern  France.  We  may 
speak  of  this  as  a single  iron  region  in  the 
same  way  that  we  speak  of  the  Pittsbiirgh- 
Buffalo-Chicago  triangle  as  one  iron  region. 

It  is  estimated  that  France  now  has  half 
of  the  iron  ore  of  all  Europe.  Nearly  half' 
of  this  is  located  in  Lorraine,  the  eastern- 
most part  of  France  near  the  Rhine.  Ger- 
many has  about  10  per  cent  of  the  European 
iron  ore,  but  much  more  coal  than  France. 
The  coal  and  iron  producers  have  arranged 
a trade — French  ore  for  German  coal — so 
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that  each  country  has  an  iron 
industry.  Belgium  and  Luxem- 
bourg also  follow  this  plan.  Many 
cities  and  a dense  agricultural 
population  furnish  an  abundant 
labor  supply,  and  wages  are  low  in 
the  three  countries. 

Smaller  iron  centers  of  Eu- 
rope. There  is  a coal  and  iron  dis- 
trict in  central  Germany  in  the 
old  state  of  Saxony  near  Dresden; 
another  over  the  Silesian  coal  field 
in  southeastern  Germany  and  south- 
western Poland;  and  another  in 
Bohemia  (western Czechoslovakia). 

The  Russians  have  recently  been 
working  very  hard  to  develop  a 
large  iron  center  in  the  Donets 
coal  field  near  the  lower  Don. 

The  Swedish  iron  industry 
and  Europe’s  ore  trade.  Swe- 
■ den,  with  so  much  of  her  land  in 
forest,  still  uses  charcoal  for  fuel 
1 in  making  iron.  The  finest  iron  in 
' the  world  is  made  in  Sweden.  It 
i is  used  in  many  countries  by  the 
I makers  of  knives,  surgical  instru- 
ments, parts  for  watches,  and  for 
other  very  fine  work  in  iron  and 
steel. 

Sweden  is  also  a great  iron-ore  exporter 
from  fields  in  the  northern  part  of  the 
country  beyond  the  Arctic  Circle.  In 
winter  a railroad  carries  the  ore  over  the 
mountains  to  the  Atlantic  port  of  Narvik. 
In  summer  the  boats  sail  down  the  Gulf  of 
Bothnia  with  ore  for  the  British  iron  fur- 
naces, the  Rhine  Valley  furnaces,  and  those 
of  Germany  and  Poland  on  the  Silesian  coal 
fields. 

Spain,  with  her  ore  fields  near  the  port 
of  Bilbao,  is  the  third  great  ore  exporter  of 
Europe,  France  being  first.  Neither  Spain 
nor  Sweden  is  supphed  with  coal  to  run  a 
large-scale  iron  industry. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Some  things  to  explain.  1.  Why  Germany 
and  the  United  States  have  surpassed  England  as 
producers  of  iron  and  steel. 


Fig.  A.  After  the  ore  boat  is  clear  of  ore,  she  moves  around  to  the 
coal  dock,  where  this  machine  picks  up  cars  of  coal,  one  after  the 
other,  and  dumps  them  into  the  vast  body  of  the  ship. 


Fig.  B.  One  of  Sweden’s  best-known  iron  and  steel  works,  near 
Stockholm.  This  great  plant  has  blast  furnaces,  a crucible-steel 
mill,  electric-smelting  works,  a rolling  mill,  and  hardware  works. 
At  what  season  was  the  picture  taken? 


2.  Why  Sweden  still  makes  charcoal  iron. 

3.  How  Sweden  exports  her  iron  ore. 

4.  Resemblances  between  an  American  iron 
region  and  a European  iron  region. 

5.  Why  a state  in  the  United  States  made  as 
much  iron  in  one  year  as  did  the  United  Kingdom. 

A European  iron  map.  On  an  outline  map  of 
Europe  show  the  following: 

1.  England’s  iron  deposits. 

2.  The  most  important  iron  regions  of  Europe. 

3.  The  routes  of  Swedish  and  Spanish  iron  ore 
to  England. 

Europe’ 
supply. 


iron 

These 

five  squares  rep- 
resent the  total 
iron  supply  of  Europe.  How  many  squares  would 
you  shade  for  the  amount  possessed  by  France? 
Where  is  France’s  iron  located?  Does  this  help  to 
explain  troubles  between  France  and  Germany? 
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Fig.  A.  Casting  pig  iron  at  the  Anshan  Iron  Works, 
Japan. 

UNIT  4— IRON  IN  OTHER 
COUNTRIES 

A Question  of  National  Policy.  Should 
every  country  make  its  own  iron? 

Countries  that  buy  iron.  There  is 
not  a single  modern,  large-scale  iron  and 
steel  works  in  all  Mexico,  Central  America, 
West  Indies,  South  America,  Africa,  Aus- 
tralia, the  East  Indian  islands,  or  the 
major  parts  of  Asia.  There  are  many  ore 
deposits  in  these  countries.  There  are 
fairly  good  coal  fields  in  the  Union  of  South 
Africa,  and  one  in  New  South  Wales  near 
Sydney.  But  more  than  coal  is  required 
for  making  iron.  Hundreds  or  even  thou- 
sands of  workmen,  millions  of  doUars  of 
capital  for  great  plants,  good  government, 
and  above  all,  a great  market  are  necessary 
to  keep  a big  iron  and  steel  plant  running. 

Iron  in  India.  India  is  an  importer  of 
iron,  although  she  has  some  of  the  finest  ore 
in  the  world,  containing  64  to  67  per  cent 
iron.  One  Indian  iron  company  employs 
25,000  native  workmen,  and  125  Europeans 
and  Americans  as  experts,  managers,  and 
superintendents.  This  iron  industry  is  in 
the  edge  of  the  plateau  southwest  of 
Calcutta. 

Japan,  Japan  has  a small  iron  indus- 
try, but  the  country  is  very  poor  in  mate- 
rials. She  has  but  little  coal,  and  even  now 
imports  from  China  and  Manchuria  most 
of  the  ore  she  uses.  Japanese  companies 
have  built  iron  plants  along  the  South 


Manchurian  railway  in  South  Manchuria, 
where  there  is  much  more  coal  than  in 
Japan. 

China.  The  Chinese  have  one  fairly 
modern  iron  works  at  Hanyang,  across  the 
Yangtze  from  Hankow.  This  plant  at 
times  sent  iron  to  San  Francisco,  but  it 
suspended  operations  a few  years  ago  be- 
cause the  civil  wars  that  have  disturbed 
China  so  much  since  1925  interfere  greatly 
with  such  a business. 

Iron-ore  reserves.  We  are  now  using 
the  best  or  most  easily  gotten  ores  known 
to  man,  but  there  are  in  Brazil  and  else- 
where large  deposits  of  both  high-  and  low- 
grade  ores  that  will  supply  us  with  iron 
for  several  centuries.  English  iron  makers 
have  bought  large  reserves  in  Brazil. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Beheaded  sentences. 

1 . has  a modern  iron  works  at  Hanyang. 

2.  has  some  of  the  finest  iron  ore  in  the 

world. 

3.  has  large  deposits  of  low-grade  iron 

ores. 

4.  will  last  us  for  several  centuries. 

Think  on  paper.  Make  a list  of  at  least  six 

reasons  why  the  countries  discussed  in  this  unit 
have  produced  little  or  no  iron. 

CHAPTER  SUMMARY 

New  words  and  expressions.  Beehive  oven, 
alloys,  tonnage,  by-products,  coke  ovens,  tempered, 
magnetic,  and  nonmagnetic.  Use  each  in  a 
sentence. 

Brief  talks.  After  reading  this  chapter  and 
looking  at  the  pictures  carefully,  make  brief  talks 
about  iron  under  these  subjects:  "mass  produc- 

tion,” "machine  made,”  "large  scale,”  "small 
scale,”  reserves  for  the  future,  "Julius  Caesar’s 
iron,”  "Queen  Elizabeth’s  iron.” 

A transportation  map.  1.  Make  a map 
showing  the  main  steamship  routes  from  the  iron- 
ore  deposits  near  Lake  Superior  to  the  great  smelt- 
ing plants  near  Lake  Erie. 

2.  How  does  this  map  help  you  to  explain  why 
such  cities  as  Detroit,  Cleveland,  Gary,  Chicago, 
and  Pittsburgh  have  developed  so  rapidly? 
(Keep  your  map.) 

An  iron -regions  map.  On  an  outline  map  of 
the  world  show  the  principal  iron-ore  deposits 
mentioned  in  this  chapter. 

Start  a class  museum.  Show  things  that 
illustrate  the  iron  industry  or  are  related  to  it. 
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Fig.  A.  The  coal  which  we  are  now  using  was  made  from  plants  like  those  in  this  picture.  The  plants  fell  down 
into  the  water  and  were  covered  with  mud.  The  mud  hardened  into  stone.  The  plants  changed  into  coal. 

CHAPTER  XXIII 


COAL  AND  OTHER  FUELS 


UNIT  1— IMPORTANCE 


Fig.  B.  This  piece  of  shale  rock  was  found  in  a coal 
mine.  It  has  on  it  the  print  (fossil)  of  a fern  leaf. 


A Problem  in  Reorganization.  What 
changes  would  come  to  America  if  we  should 
suddenly  go  back  to  using  crop  fuels'? 

What  is  fuel?  In  a burning  match 
you  see  chemical  action  taking  place.  The 
carbon  of  the  wood  unites  with  the  oxygen 
of  the  air  and  becomes  carbon  dioxide  gas. 
The  union  of  carbon  and  oxygen  is  chemical 
action  and  produces  heat,  which  makes  the 
flame.  Man  discovered  this  fact  long  ago 
and  learned  to  make  use  of  it  for  his  own 
comfort.  Since  that  time  man  has  every- 
where gathered  fuel  to  make  Are. 

Early  fuels.  For  ages  man  has  used 
crop  fuel — such  as  wood,  twigs,  leaves,  corn- 
stalks, bean  stalks,  straw,  grass,  the  remains 
of  plants  he  had  gathered,  and  animal  dung 


AND  KINDS  OF  FUEL 

in  lands  where  other  fuel  is  scarce.  You 
doubtless  know  that  most  Chinese  farmers 
have  only  fuel  enough  to  cook  their  food. 
The  lack  of  fuel  is  a great  hardship  in  a 
cold  country  where  the  ground  is  frozen  for 
months. 

Crop  fuel  is  too  scanty  to  be  of  much  use 
in  running  the  engines  that  we  use  today. 

Fossil  fuel.  All  coal,  including  peat,  is 
sometimes  called  fossil  fuel.  Coal  is  the 
remains  of  plants  that  hved  long  ago  and, 
luckily  for  us,  have  been  preserved  in  a 
form  useful  for  fuel.  We  may  say  that  the 
machine  age  began  when  Watt’s  steam 
engine  first  pumped  water  and  lifted  fossil 
fuel  (coal)  from  an  Enghsh  mine. 

The  coal  age.  Between  1790  and  1930 
the  population  of  the  United  States  in- 
creased about  thirty-one  fold  and  the  popu- 
lation of  Europe  about  trebled.  These 
increases  occurred  chiefly  because  coal  be- 
came available.  When  pigs  and  wheat 
could  be  sent  long  distances  to  market, 
farms  spread  quickly  across  the  continent 
and  cities  began  to  grow.  Coal,  mostly 
bituminous  coal,  fired  the  boilers  that  made 
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Fig.  A.  This  flashlight  photograph  shows  on  the  miner’s  cap  the  little  lamp  which  makes  enough  light  for  him 
to  see  his  work.  Of  what  material  is  the  roof?  Suppose  a bit  of  it  falls?  Find  the  layer  of  slate  (once  mud) 
in  the  midst  of  the  shining  coal  (once  a mass  of  peat  in  a bog).  Coal-mine  cars  have  been  pulled  by  men,  women, 
donkeys,  and  mules,  and  now  often  by  electricity.  How  thick  is  this  coal  layer?  What  difference  would  it  make 

if  the  coal  layer  were  only  two  feet  thick? 


steam  for  the  railroad  which  opened  up  the 
new  lands.  It  also  made  steam  for  the 
engine  that  ran  the  factory,  for  the  loco- 
motive that  drew  the  train,  and  for  the 
steamship  that  carried  food  and  raw  mate- 
rials. Coal  made  city  gas  and  most  of  the 
electric  hght  and  electric  power.  Coal 
heated  most  of  the  city  homes  and  pubhc 
buildings  and  cooked  the  food  of  most  of 
the  people. 

Where  coal  forms.  Coal  in  its  early 
stages  of  formation  is  peat,  and  peat  is 
formed  in  swamps  in  cool  countries.  The 
wood  and  leaves  decompose  partly  into  a 
brown  jellyhke  mass  which  is  preserved  by 
the  water  of  the  marsh  or  bog  and  by  acids 
in  the  vegetable  material.  Peat  bogs  are 
to  be  found  in  Ireland,  Holland,  Germany, 
Poland,  Russia,  Canada,  and  New  England. 
Peat  does  not  form  in  Cuba  or  India,  nor 
in  any  other  hot  country,  because,  when 
vegetable  material  falls  in  hot  climates,  it 
rots  and  disappears.  Therefore  the  tropic 
world  has  almost  no  coal.  Very  little  coal 
exists  in  lands  with  a Mediterranean  type 
of  climate.  Most  of  the  world’s  coal  lies 
in  a cool  belt  between  35°  and  60°  of 
latitude. 


The  importance  of  fuel.  I have  seen 
httle  boys  and  girls  raking  up  very  small 
quantities  of  leaves  and  grass  beside  the 
road  in  China.  It  was  the  only  way  they 
had  to  get  something  to  cook  the  food. 
In  treeless  parts  of  Russia  people  cook  with 
straw  fires.  Read  in  the  Roosevelt  book, 
East  of  the  Sun  and  West  of  the  Moon 
(see  book  list  in  the  Appendix),  about 
Asiatic  winter  in  a fireless  tent. 

Already  we  have  worked  out  many  coal 
mines,  and  the  miners  have  had  to  move  to 
other  places. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Do  you  know?  1.  What  chemical  action 
takes  place  when  an  object  burns? 

2.  The  meaning  of  "fuel,”  "crop  fuels,”  "fossil 
fuels,”  "peat  bogs,”  "coal  age”? 

3.  Why  there  is  little  coal  in  the  tropics? 

4.  The  uses  of  fuel  in  your  neighborhood? 

Map  work.  On  a map  of  the  world  locate 
where  coal  is  found. 

National  policy.  Is  coal  mining  a "robber 
industry”?  Should  people  be  allowed  to  mine 
coal  wastefuUy?  to  burn  it  in  wasteful  heaters? 
to  use  it  where  water  power  might  be  used? 
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Fig.  A.  This  open-pit  coal  mine  in  Colorado  shows  the  simplest  of  all  methods  of  coal  mining,  often  called  stripping. 
First  the  dirt  is  shoveled  off,  then  the  coal.  In  the  far  end  of  the  pit,  near  the  steam  shovel,  the  layers  of  coal 
may  be  seen.  What  is  the  machine  in  the  foregroimd  doing?  I saw  a hole  like  this  in  the  German  plain  north  of 
Berlin,  and  it  appeared  to  be  big  enough  to  swallow  a city.  There  is  a very  large  one  in  Manchuria. 


UNIT  2— GOAL  IN  THE  UNITED 
STATES  AND  CANADA 


! A Question  of  Location.  What  would  be 
1 the  effect  on  the  American  people  if  all  our  coal 
' were  found  in  one  state? 

Kinds  of  coal.  Peat,  the  first  stage  of 
coal,  when  taken  out  of  a swamp  is  a soft 
brown  mass  of  partly  decayed  leaves  mixed 
with  bits  of  partly  decayed  tree  bark. 
When  peat  is  dried,  it  is  much  used  for 
household  fuel  in  Ireland,  Holland,  and  the 
Baltic  countries. 

Peat  has  been  changed  into  several  kinds 
of  coal  by  pressure  of  earth  upon  it  for  a 
great  length  of  time: 

1.  Brown  coal,  or  lignite  (peat  somewhat 
compressed),  exists  in  great  quantities  in 
the  American  Great  Plains  region  and  in 
northern  Europe. 

2-3.  Semi-bituminous  and  bituminous 
coal  are  black  and  give  out  more  heat  than 
brown  coal  gives.  The  Germans  found 
that  for  heating  purposes  4)/^  tons  of  Hgnite 


are  equal  to  1 ton  of  bituminous  coal.  In 
Germany  large  quantities  of  lignite  and 
soft  bituminous  coal  are  pressed  into  lumps 
called  briquettes  (httle  bricks).  The  coal  is 
held  together  with  a httle  tar  or  sticky 
clay. 

4.  Anthracite.  If  a layer  of  bituminous 
coal  and  the  rocks  between  which  it  lies  are 
pressed  and  bent  when  mountains  are  being 
made  (Fig.  210-A),  the  pressure  causes  the 
soft  or  bituminous  coal  to  lose  its  gases  and 
tar  (pages  214  and  275).  It  then  becomes 
hard  coal,  or  anthracite. 

Early  American  coal  mining.  Coal  is 
heavy,  so  we  cannot  afford  to  haul  it  for 
any  great  distance  in  a wagon.  A hundred 
twenty  years  ago,  before  we  had  railroads, 
the  only  coal  field  of  commercial  importance 
in  the  United  States  was  a smaU  anthracite 
field  near  Richmond,  Virginia.  Only  a 
short  haul  by  wagon  was  necessary  to  carry 
the  coal  to  the  James  River.  Then  canal 
boats  took  it  to  Norfolk,  Washington, 
Baltimore,  and  Philadelphia. 
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Pennsylvania  anthracite.  The  early 
American  canal  builders,  knowing  of  the 
anthracite  coal  fields  near  Scranton,  Wilkes- 
Barre,  and  Shamokin  in  Pennsylvania, 
built  canals  to  carry  the  precious  coal  to 
New  York,  Philadelphia,  and  Baltimore. 
Soon  after  the  canals  were  completed,  the 
first  railroads  were  built.  Half  a dozen 
Hues  now  carry  anthracite  coal  to  a hun- 
dred cities,  and  to  boats  in  the  harbors  at 
Philadelphia,  New  York,  and  Buffalo. 
Anthracite  is  splendid  coal  for  every  pur- 
pose, and  its  location  near  the  great  cities 
of  the  East  facihtates  its  use.  But,  alas, 
half  of  the  supply  is  already  used.  The 
anthracite  deposit  comprises  only  about 
480  square  miles,  all  in  eastern  Pennsyl- 
vania. 

The  rich  Appalachian  field.  The 
Appalachian  Plateau  from  northern  Penn- 
sylvania to  northern  Alabama  consists  of 
layers  of  rock  that  He  almost  flat,  Hke  the 
pages  of  a book.  Between  the  layers  of 
rock  are  many  layers  of  rich  bituminous 
coal.  In  hundreds  of  places  where  streams 
have  cut  Httle  vaUeys  in  the  plateau  the 
streams  have  cut  through  the  coal.  There 
mining  it  is  very  easy;  one  just  digs  into 
the  hillside  and  hauls  out  the  coal  (Fig. 
210-A). 

During  the  World  War,  when  there  was 
a great  demand  for  coal,  many  new  mines 
were  opened  in  all  parts  of  this  field — in 
Pennsylvania,  West  Virginia,  Virginia,  Ken- 


tucky, Tennessee,  and 
Alabama.  The  demand 
for  coal  soon  decHned. 
This  was  foUowed  by  keen 
competition  among  mines 
for  markets,  and  among 
miners  for  jobs.  Unem- 
ployment in  the  mining 
districts  became  wide- 
spread. The  unemployed 
miner  became  one  of  the 
great  problems  of  the  de- 
pression which  began  in 
1929. 

Central  location.  The 
rich  coal  supply  of  the  Appalachian  field  is 
close  to  the  Atlantic  ports  and  close  also 
to  the  Ohio  and  its  navigable  branches,  the 
Allegheny,  the  Monongahela,  the  Kanawha, 
the  Cumberland,  and  the  Tennessee.  Coal 
can  be  put  upon  barges  and  sent  downstream 
to  Cincinnati,  St.  Louis,  and  New  Orleans, 
and  to  many  other  river  cities.  The  Lake 
cities  are  only  a short  distance  from  the 
coal  fields,  so  these  cities  have  cheap  coal 
as  well  as  cheap  iron. 

The  parts  of  Canada  between  Lake 
Huron  and  Montreal  are  much  nearer  to 
the  coal  mines  of  Pennsylvania  and  Ohio 
than  they  are  to  the  Canadian  coal.  There- 
fore, we  send  miUions  of  tons  of  Appalachian 
coal  across  the  border. 

Great  length  of  coal  formations.  The 
Appalachian  formations  of  rocks  and  coal 
appear  again  in  the  coal  fields  of  Nova 
Scotia  (page  215),  and  underHe  some  of  the 
flat  lands  of  Indiana  and  lUinois.  Similar 
coal  seams  are  found  in  Kansas  and  Iowa. 

The  Rocky  Mountains  and  the  Pacific 
coast.  There  are  many  smaU  coal  fields 
in  the  Rocky  Mountains.  Some  of  these 
are  anthracite,  and  the  coal  from  them  is 
used  locaUy.  Unfortunately,  the  Pacific 
coast,  a part  of  which  has  the  Mediter- 
ranean climate,  has  very  Httle  coal.  CaH-' 
fornia,  however,  is  lucky  enough  to  have  a 
rich  oil  field  instead. 

Lignite,  the  great  reserve.  What  does 
Table  28  teU  you  about  the  amount  of 
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Fig.  A.  In  England  these  coal-mine  cars  might  be  half  a mile  or  even  three  quarters  of  a mile  below  ground. 
,In  many  parts  of  the  Appalachian  and  other  coal  fields  they  run  straight  out  of  the  hillside.  Does  the  roof  here 
I differ  from  tW  in  Figure  220-A?  Shiploads  of  trees  are  used  for  mine  props  each  year. 


lignite  in  our  Western  States?  That  is  a 
reserve  of  fuel  for  future  use.  For  mile 
after  mile,  county  after  county,  great 
layers  of  brown  coal — ten,  fifteen,  or  thirty 
feet  thick — He  there  awaiting  the  time  when 
the  people  of  the  United  States  must  use 
Hgnite  because  the  better  coal  has  been 
used.  Is  the  Hgnite  weU  located  for  meet- 
ing the  needs  of  our  densely  peopled 
sections? 

Canada  has  bilHons  of  tons  of  the  same 
Hgnite  formations  that  underHe  our  Great 
Plains,  but  unfortunately  Canada  has  no 
coal  supply  between  Winnipeg  and  Quebec. 
For  this  reason  she  imports  large  amounts 
of  American  coal. 


THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Using  your  dictionary.  Make  sentences 
using  the  following  words:  peat,  lignite,  bitu- 

minous coal,  anthracite  coal,  transportation. 

A map.  Draw  a large  map  of  the  eastern  half 
of  the  United  States.  By  reference  to  the  table 
on  production  of  coal  by  leading  producing  states, 
'place  as  many  dots  in  the  state  as  that  state 
produced  millions  of  short  tons  of  coal  in  1930. 
Show  the  coal  reserves  by  different  colored  dots  or 
by  vertical  graphs  standing  in  the  state. 

I Something  to  make.  A graph  comparing  the 
leading  coal-producing  states  (page  360). 


UNIT  3— EUROPEAN  COAL 

Europe’s  Future.  By  using  coal  Europe 
has  about  trebled  her  population.  Can  coal 
continue  to  maintain  this  population? 

British  coal.  A hundred  twenty  years 
ago,  while  we  Americans  were  busily  at 
work  building  canals  upstream  toward  the 
anthracite  region,  London  had  for  cen- 
turies been  feeding  her  thousands  of  open- 
grate  fires  with  coal  brought  by  sea  from 
Newcastle  on  the  navigable  Tyne  to  London 
on  the  navigable  Thames.  Britain  was 
lucky  in  that  she  mined  coal  immediately 
beside  her  harbors.  Ocean  ships  could, 
therefore,  load  coal  easily — EngHsh  coal  at 
Newcastle-on-Tyne,  Welsh  coal  at  Cardiff 
and  Swansea,  Scotch  coal  at  Glasgow. 
Compare  Britain’s  coal  exports  with  those 
of  other  countries  (page  360).  For  the 
last  half  century  Britain  has  Hved  upon 
her  coal  in  more  ways  than  one.  Much 
coal  goes  out  as  return  cargo  in  boats  that 
bring  food  and  raw  materials  to  her. 

Unfortunately,  British  coal  mines  are 
deep,  the  seams  (Fig.  2 10- A)  are  mostly 
thin,  and  much  more  work  is  necessary  to 
get  out  coal  than  is  required  in  Appalachia. 
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Fig.  A.  The  solid  black  areas  on  this  map  show  the 
important  coal  fields  in  Eixrope. 


Fig.  B.  This  mechanical  shovel  will  lift  one  and  one 
quarter  cubic  yards  of  earth,  ore,  or  stone  at  one  bite. 


Goal  on  the  continent  of  Europe.  A 
region  somewhat  similar  to  our  Appalachian 
coal  region  exists  in  Europe.  It  includes 
Belgium,  northern  France,  Luxembourg, 
and  the  lower  Rhine.  This  is  a land  of 
coal  mines,  iron  works,  factory  towns,  and 
densely  peopled  countryside.  As  barges 
carry  coal  on  the  Ohio  and  its  branches,  so 
barges  carry  coal  on  the  Rhine  and  its 
branches.  The  two  German  valleys,  Ruhr 
and  Saar,  are  especially  famed  for  their 
coal  and  iron  industries. 


Stripping  lignite.  Improvements  in 
the  mechanical  shovel  have  been  made  until 
now  the  electric  shovel  scoops  up  at  a bite 
20  to  40  tons  of  sand,  clay,  gravel,  or  coal. 
The  mechanical  shovel  has  caused  a great 
increase  of  mining  by  stripping  (Fig.  221-A), 
both  in  the  United  States  and  in  Germany 
— especially  in  Germany,  where  much  lig- 
nite is  mined  in  this  way.  The  lignite 
is  not  taken  away,  but  is  used  to  feed  super- 
power plants  beside  the  mine.  Thus  it  is 
converted  into  power,  and  the  power  is 
carried  by  wire  to  Koln,  Leipzig,  and  many 
other  cities. 

Other  coal  fields.  As  the  United  States 
has  scattered  coal  fields  in  the  interior 
(Fig.  222-A),  so  has  Europe:  the  Silesian 
(Pohsh-German),  Bohemian  (Czechoslo- 
vakian), the  Donets  (South  Russian),  and 
the  Austrian.  Each  supplies  a home  in- 
dustry and  sells  some  coal  to  neighbors. 

Unfortunately,  there  is  no  coal  of  any 
importance  in  any  part  of  the  land  that 
has  a type  of  Mediterranean  climate. 
What  does  the  table  of  coal  imports  teU 
you  about  those  countries?  Compare 
chances  to  develop  industry  there  with  the 
chances  of  Ohio  or  any  other  American 
state  of  your  choosing. 

THINGS  TO  DO  AND  THINK  ABOUT 

For  thought  and  careful  reading.  1.  Ex- 
plain why  England  was  ready  for  the  engine;  for 
export. 

2.  How  do  the  mines  of  England  compare  with 
those  of  the  Appalachian  region? 

Fill  in  the  blanks. 

In  Germany,  huge  lift  great 

masses  of at  a time.  This  lignite  is  fed  to 

large  which  are  located  near  the 

mine.  Thus  the  — is  transformed  into 

, which  is  then  sent  by  means  of  wires  to  the 

manufactiming  centers,  such  as  , — — — — , 

and  . Thus  Germany  brings  her  power  to 

her  factories  in  place  of  bringing  her  factories  to 
the  soxrrce  of  power. 

A coal-import  map.  Have  the  best  artist  in 
your  class  draw  a map  of  the  world  on  the  black- 
board or  bulletin  board.  See  Table  29,  page  360. 
Draw  arrows  from  the  coal  exporters  to  the  coal 
importers.  Draw  one  hne  for  each  two  million 
tons.  Find  a coal  map  of  the  world.  Make 
your  large  map  to  show  the  main  coal  areas  shown 
on  the  coal  map. 
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China  and  Argentina,  Do  you  think  it 
possible  that  China  may  some  day  become  a 
nation  with  factories  similar  to  those  of  Europe 
and  the  United  States?  What  about  Argen- 
tina? State  your  reasons. 

Resources  or  mines  ? Compare  the 
coal  resources  in  Europe  and  Asia  (page 
360)  with  coal  production  in  the  two  con- 
tinents. You  see  that  it  takes  more  than 
coal  to  make  a profitable  mine. 

China,  with  her  great  resources  of  coal, 
is  still  largely  in  the  domestic  stage  of  in- 
dustry (page  204).  I have  seen  coal  mines 
in  the  great  anthracite  field  of  the  province 
of  Shansi  with  entrances  only  large  enough 
to  admit  a man  carrying  a basket  and  where 
coal  was  carried  away  in  wheelbarrows  and 
mule  carts.  China  has  few  railroads. 
Even  where  there  are  railroads,  many  people 
have  nothing  to  sell  and,  therefore,  have  no 
money  with  which  to  buy  coal. 

Japan,  whose  coal  resources  are  few,  is 
I using  them  quite  fully.  How  long  would 
j her  coal  resources  last  the  United  States? 
(Page  360.) 

The  Japanese  have  control  of  many 
Chinese  coal  and  iron  deposits.  Near 
Mukden,  in  Manchuria,  tlhck  seams  of  coal 
have  been  so  bent,  twisted,  and  folded  that 
a tract  of  25  square  miles  has  on  it  coal 
from  78  to  420  feet  deep — a total  of  a thou- 
' sand  million  tons.  The  Japanese  are 
: mining  the  coal  by  the  strip  or  open-pit 
: method.  They  are  building  a corkscrew 
railroad  round  and  round  the  sides  of  a 
' great  hole  which  they  think  will  be  a thou- 
' sand  feet  deep  by  the  time  the  deposit  is 
j exhausted. 

The  Southern  Hemisphere.  The 
Southern  Hemisphere  is  not  quite  so  poor 
in  coal  as  are  the  tropics,  but  its  lands  do 
not  reach  quite  far  enough  toward  the  Pole 
to  be  in  the  latitude  where  nature  made 
i great  coal  deposits.  Chile  has  some  small 
I deposits  (about  latitude  40°  S.).  But 
; already  the  mines  extend  under  the  sea  as 
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do  those  of  Wales.  South  Africa  has  a 
httle  coal  in  Natal  and  also  in  the  Trans- 
vaal. Austraha  has  a fair-sized  coal  field 
near  Sydney.  There  is  some  coal  in  New 
Zealand.  But  compare  the  resources  of 
the  Southern  Hemisphere  countries  with 
some  of  the  American  states  (page  359). 

Argentina,  a land  with  abundant  agri- 
cultural resources  and  a great  food  supply 
— with,  therefore,  the  possibihty  of  feeding 
many  people — has  not  a coal  mine  worth 
mentioning.  The  railroads  that  carry  her 
farm  produce  to  the  sea  are  owned  by 
British  companies  with  offices  in  London; 
the  engines  and  cars  are  built  in  British 
factories;  and  the  locomotives  are  fed  with 
some  two  or  three  million  tons  of  British 
coal  each  year. 

On  a recent  date,  when  Welsh  coal  was 
selling  for  $4.43  a ton  on  shipboard  in 
Cardiff,  it  cost  $10.32  in  Buenos  Aires  and 
$10.80  in  Rio  de  Janeiro.  The  price  was 
higher  in  Rio  de  Janeiro  because  that  city, 
unlike  Buenos  Aires,  did  not  have  grain  to 
send  as  return  cargo.  At  6000  tons  each, 
how^  many  coal  ships  unload  in  Argentina 
each  year  (page  360)? 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Playing  prospector.  European  capitalists  sent 
agents  abroad  to  check  on  the  possibility  of 
engaging  in  coal  mining.  The  agents  report: 

1 . I visited  China  and  found , 

2.  I visited  Japan  and  Manchuria  and  found 


3.  I visited  South  America  and  found . 

4.  I visited  Africa,  Australia,  and  Oceania  and 

found . 

A thought  question.  Is  there  a fuel  reason 
why  Japan  is  interested  in  Manchuria? 

Some  thought  problems.  1.  Which  coal 
fields  have  had  the  best  chance  to  use  water 
transportation? 

2.  Describe  how  things  were  brought  from 
Kansas  to  Chicago  before  coal  was  used. 

3.  Why  have  the  Western  coal  fields  been  so 
little  used  (Fig,  20-A)  ? 

4.  What  does  a coal  map  of  North  America  show 
you  regarding  coal  production  and  coal  supply  in 
the  eastern  parts  of  Canada? 

5.  Compare  tonnage  for  railway  freight  of  a 
wheat  crop  of  700  million  bushels,  at  60  pounds  per 
bushel,  and  of  350  million  tons  of  coal. 
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Fig.  A.  The  world’s  oil  resources.  Name  the  five  leading  countries  as  shown  by  the  five  tallest  bars.  What 
does  the  map  tell  about  the  United  States?  See  Appendix  table,  page  350. 


UNIT  5— PETROLEUM 

A Far-reaching  Problem.  Make  a list  of 
the  uses  of  petroleum  in  its  various  forms,  in- 
cluding gasoline.  Have  some  older  person  tell 
you  how  many  of  these  uses  have  been  dis- 
covered since  he  or  she  can  remember.  What 
changes  would  result  if  aU  petroleum  disap- 
peared suddenly? 

A double  team.  The  list  of  uses  shows 
you  that  the  machine  age  depends  upon  a 
double  team:  coal  and  oil.  Indeed,  coal, 
petroleum,  and  electricity  enable  man  to  do 
many  of  the  things  he  once  dreamed  about 
doing  but  thought  impossible.  Before 
petroleum  was  found,  most  American  homes 
were  lighted  with  candles  made  of  tallow 
or  by  lamps  burning  whale  oil  or  other 
animal  oils. 

Origin  of  petroleum.  All  the  wonders 
of  petroleum  arise  from  mud  on  the  bottom 
of  the  sea.  Slowly,  year  after  year,  gen- 
eration after  generation,  century  after 
century,  millennium  after  millennium,  ages 
ago,  little  animals  and  plants  died  and  their 
bodies  fell  to  the  bottom  of  the  sea.  The 
sea  became  covered  with  a layer  of  mud 
which  contained  the  animal  remains.  Our 
present  petroleum  came  from  the  remains 
of  their  bodies  buried  long  ago  on  the  sea 
bottom.  The  mud  became  covered  with 
other  layers  of  earth  material  and  hardened 
into  rock  called  shale.  Then  the  sea  bottom 


was  raised  until  many  of  the  oil  rocks  are 
now  covered  by  dry  land,  sometimes  even 
by  mountains.  All  this  took  a great  length 
of  time. 

In  some  places  the  oil  shale  has  the  oil 
material  (hydrocarbons)  scattered  through 
it.  In  other  places  something  has  hap- 
pened to  cause  the  oil  material  to  collect  in 
pools.  If  the  shale  layer  happens  to  have 
a sHght  bend  in  the  shape  of  a dome  (Fig. 
229- A),  and  also  to  be  covered  by  a layer 
of  waterproof  rock,  the  oil  collects  in  the 
top  of  the  dome  in  a pool.  Then  if  man 
drills  a hole  through  the  dome  the  oil  runs 
out. 

Oil  springs.  Many  a layer  of  oil-bear- 
ing rock  has  cracks  in  the  rocks  above  it 
through  which  oil  and  gas  have  come  to 
the  surface.  Sometimes  the  gas  has  burned, 
and  for  many  centuries  there  have  been 
fire  worshipers  in  the  Caucasus  Mountains 
who  worshiped  this  mysterious,  constant 
fire.  In  other  places  the  oil  ran  out,  dried, 
and  left  asphalt  on  the  ground.  By  this 
sign  prospectors  know  where  to  look  for 
oil.  The  farmers  of  western  Pennsylvania, 
a hundred  years  ago,  put  boards  across  the 
oil  springs  to  separate  the  oil  and  the 
water  so  that  their  cattle  could  drink. 

Oil  wells.  After  we  had  learned  how  to 
drill  the  deep  wells  known  as  artesian  wells, 
a man  named  Drake,  in  Pennsylvania, 
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drilled  an  oil  well  in  1859,  and 
pumped  out  the  oil.  This  was 
really  the  beginning  of  the  petro- 
leum industry.  Before  this  time, 
men  placed  blankets  on  oily 
springs  and,  when  the  blankets 
were  full  of  petroleum,  they 
squeezed  the  oil  out  and  sold  it 
under  the  name  of  coal  oil. 

Oil  fields.  Drake’s  well  set 
many  neighbors  drilling.  Thus  the 
first  great  oil  boom  began.  From 
that  day  to  the  present  we  have 
continued  to  find  new  oil  fields 
and  new  uses  for  oil  (Fig.  231-A). 

Many  wells  were  dug  in  the 
Pennsylvania  field  and  in  a few 
years  the  yield  began  to  dechne. 
tunately,  other  fields  were  discovered. 

The  first  oil  fields  were  found  in  the 
Ohio  Valley,  within  relatively  easy  access  of 
New  York,  Washington,  and  many  cities 
of  the  interior.  Other  fields  were  found 
in  the  Ohio  and  upper  Mississippi  Valley; 
then  in  Louisiana,  Texas,  Oklahoma,  and 
California.  Oil  is  so  well  distributed  over 
the  United  States  that  it  meets  the  needs  of 
the  entire  country. 

Pipe  lines.  When  an  oil  field  is  first 
discovered,  railroads  take  trains  of  tank 
cars  to  carry  the  oil.  This  kind  of  trans- 
portation is  too  slow  and  costly  for  a great 
oil  field.  Therefore,  pipe  fines  are  laid 
underground  (Fig.  231-A).  Oil  is  now 
pimiped  through  pipes  from  Texas,  Louisi- 
ana, and  Oklahoma  to  Chicago,  and,  if 
need  be,  from  Chicago  to  Baltimore  and 
New  York  as  well  as  to  Gulf  ports. 

At  the  present  time  the  most  important 
oil  fields  have  pipe  fines  to  the  sea.  There 
are  oil  fields  in  the  Mackenzie  Valley  region 
of  Canada,  far  to  the  north  of  any  railroad, 
but  as  yet  there  is  no  way  of  getting  the  oil 
to  market.  The  wells  remained  capped  for 
many  years,  but  were  opened  in  1932  to 
supply  oil  for  the  mining  operations  of  the 
Great  Bear  Lake  field. 

Tankers.  Special  ships  called  tankers 
have  been  built  to  carry  oil.  These  ships 


have  compartments  like  tanks.  Oil  is 
pumped  into  the  tanker  through  a pipe 
fine  which  reaches  the  oil  field — we  shall 
say  in  Texas,  Cafifornia,  Venezuela — and 
pumped  out  again  at  the  refineries  of 
Philadelphia,  New  York,  London,  Ham- 
burg, Napoli,  Sydney,  or  Buenos  Aires. 

Oil  refineries  and  oil  products.  As 
oil  comes  out  of  the  ground,  it  is  a dark, 
thick  liquid.  In  the  refinery  it  is  put  into 
a tank  or  into  coils  of  pipe  and  heated. 
This  "splits”  the  oil.  A certain  amount  of 
heat  causes  the  lightest  oils,  like  naphtha 
and  gasoline,  to  turn  to  vapor,  pass  away 
through  a pipe,  and  condense  into  liquids. 
As  the  heat  is  increased,  kerosene  and  other 
heavier  oils  vaporize,  and  pass  to  other  con- 
tainers and  condense.  Thus  one  product 
after  another  separates  as  the  oil  splits  up 
into  many  commercial  substances.  Finally, 
there  is  left  in  the  retort  a mass  of  black 
asphalt  if  the  oil  has  an  asphalt  base,  or  a 
mass  of  paraffin  if  the  oil  has  a paraffin 
base. 

Average  crude  petroleum  produces  25 
per  cent  gasoline,  10  per  cent  kerosene,  33 
per  cent  fuel  oil,  7 per  cent  lubricating  oil, 
and  25  per  cent  heavy  residue  which  may 
also  be  burned  under  boilers  if  desired. 
The  use  of  oil  for  heating  houses  and  for 
firing  the  boilers  of  locomotives  and  ships 
has  reduced  the  demand  for  coal. 


Fig.  A.  Long  Beach  oil  field,  Los  Angeles  County,  California.  This 
field  is  also  a producer  of  natural  gas. 
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Fig.  A.  An  oil  field  in  Rumania.  The  well  at  the  left  had  been  burning  for  two  months  at  the  time  this  picture 
was  taken.  Do  you  think  this  field  has  the  right  number  of  oil  wells  (Fig.  229-B)? 


Foreign  oil  fields.  The  United  States 
is  first  in  the  production  of  petroleum  and 
has  held  this  position,  although  there  are 
many  foreign  oil  fields.  The  United  States 
has  become  an  oil  importer.  The  first  great 
foreign  oil  field  was  the  Russian,  at  the 
eastern  end  of  the  Caucasus  Mountains  near 
the  shore  of  the  Black  Sea,  with  Baku  as  its 
center.  This  field  has  maintained  its  pro- 
duction better  than  any  other  in  the  world, 
and  has  long  had  pipe-hne  connections  with 
Batum. 

Mexico  surpassed  Russia  with  a rich 
field  in  the  plains  around  Tampico,  but  it 
soon  declined.  Venezuela  took  the  lead, 
only  to  lose  it  in  a short  time  to  U.  S.  S.  R., 
which  increased  its  output  in  1931.  The 
Venezuelan  oil  field  is  on  the  plain  around 
Lake  Maracaibo.  Small  ships  carry  oil  out 
of  this  shallow  lake  to  the  near-by  Dutch 
island  of  Curacao.  Here  tankers  are 
loaded  for  many  foreign  countries  and  here 
there  is  one  of  the  greatest  oil  refineries  in 
the  world,  having  a capacity  of  165,000 
barrels  daily. 

It  is  thought  that  great  oil  fields  may  be 
discovered  at  other  places  along  the  eastern 
base  of  the  Andes  Mountain  system. 

Many  small  fields.  There  is  a small 


oil  field  on  the  west  point  of  Peru  which  is 
capable  of  supplying  most  of  the  needs  of 
the  west  coast  of  South  America.  Rumania 
has  a small  field.  It  exported  28  million 
barrels  of  petroleum  products  in  1930,  but 
it  does  not  have  a pipe  line  because  the  oil 
goes  in  all  directions  to  near-by  places. 

The  most  important  field  in  Asia  is  near 
the  head  of  the  Persian  GuK,  partly  in 
Persia  and  partly  in  Iraq.  It  is  managed 
by  a British  oil  company  known  as  the 
Anglo-Persian  Company.  There  is  an  oil 
field  farther  up  the  river  near  Mosul,  from 
which  a pipe  line  carries  oil  to  the  Mediter- 
ranean. There  are  also  oil  fields  of  moder- 
ate production  in  Burma,  Sumatra,  and 
other  parts  of  the  East  Indies,  but  alto- 
gether the  Eastern  Hemisphere  does  not 
produce  as  much  petroleum  as  it  uses. 

The  weUs  in  nearly  aU  these  foreign  fields 
have  been  dug  by  American  oil-well  drillers 
using  machinery  built  or  invented  in  the 
United  States. 

The  oil  trade.  Few  commodities  have 
a more  widespread  trade  than  petroleum 
and  its  products.  ''What  is  the  most 
characteristic  thing  I can  take  home  with 
me  from  the  West  Indies?”  I asked  an 
American  when  visiting  there.  "A  Stand- 
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ard  Oil  Company  five-gallon  kerosene  can,” 
he  repKed.  "It  is  the  most  universal  thing 
in  the  West  Indies.” 

The  can  of  kerosene,  supplying  Light  for 
family  lamps,  travels  by  boat,  mule  back, 
man  back,  and  wheelbarrow  to  every 
corner  of  China,  and  has  been  bought  and 
used  by  thousands  who  have  never  even 
seen  a white  man. 

Wherever  there  is  an  automobile,  a 
bicycle,  a phonograph,  a sewing  machine, 
or  a typewriter,  you  may  be  sure  there  is 
an  oil  can  squirting  petroleum  lubricant 
into  its  working  parts.  Ships  loaded  with 
oil  and  oil-refinery  products  sail  to  many 
foreign  lands  from  Los  Angeles,  Galveston, 
Philadelphia,  Bayonne,  New  Jersey  (New 
York  harbor),  and  other  American  ports. 
There  are  very  large  refineries  at  Marcus 
Hook,  a suburb  of  Philadelphia;  Whiting, 
Indiana,  a suburb  of  Chicago;  and  Rich- 
mond, a suburb  of  San  Francisco. 

Coal  and  oil  at  sea.  About  a third  of 
the  newer  ocean  steamers  now  burn  oil. 
It  is  so  much  less  work  to  prnnp  oil  than  to 
shovel  and  carry  coal,  and  oil  gives  about 
one  quarter  more  heat  than  coal  of  the 
same  weight.  Just  as  an  automobile  stops 
at  a filling  station  beside  the  road,  so  an 
ocean  steamer  stops  at  coaling  and  oil 
stations  on  the  great  sea  routes — you  can 
pick  them  out  yourself  on  the  route  from 
England  to  Japan. 

Oil  shale  for  the  future.  Our  oil 
fields  will  not  last  many  generations.  Then 
we  shall  blast  oil  shale,  crush  it,  and  distil 
the  oil.  This  is  already  being  done  a little 
in  Scotland,  Estonia,  and  Spain.  A ton  of 
Scotch  shale  yields  24.5  gallons  of  crude  oil, 
36  pounds  of  ammonium  sulphate  (a  nitroge- 
nous fertilizer),  and  fuel  gas  with  a heating 
value  equal  to  that  of  3500  cubic  feet  of 
common  city  gas.  Some  day  oil-shale 
refineries  may  produce  great  industries  in 
the  Rocky  Mountains,  where  there  are  vast 
deposits  of  shale.  But  oil  and  coal  and  oil 
shale  will  probably  aU  be  gone  within  a 
thousand  years,  which  is  as  but  a day  in 
the  long  history  of  the  human  race. 


SURFACE 


Fig.  A.  How  oil  and  gas  occur  in  the  earth.  Tell 
how  you  would  get  this  oil  and  gas. 
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Fig.  B.  Oil  waste.  A,  B,  C,  etc.,  are  farms  and  farm 
owners.  Oil  is  discovered  by  well  No.  1.  It  will  draw 
oil  from  several  farms;  so  A rushes  well  No.  2;  D, 
well  No.  3.  Can  you  explain  why  the  wells  are  drilled 
in  this  order  of  their  numbers?  Each  costs  many 
thousand  dollars,  and  five  wells  or  possibly  even  one 
well  would  have  got  more  oil  in  time  than  all  of  the 
many  wells  get.  Why?  Do  you  approve  of  this  waste? 

The  oil  industry  needs  a plan. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

lam  petroleum.  1.  I was  formed  by . 

2.  I am  found  throughout  the  world  in  large  oil 

fields,  some  of  which  are . 

3.  I am  transported  by  the  following  means: 

4.  I am  refined  by . 

For  extra  credit.  Write  to  the  United  States 
Department  of  the  Interior  and  ask  for  their  list 
of  publications  regarding  petroleum,  its  formation, 
its  production,  and  its  uses. 

Do  you  know?  1.  How  oil  is  often  secured 
where  it  cannot  be  had  by  drilling? 

2.  What  is  meant  by  refining? 

3.  Why  pipe  lines  are  used? 

4.  Why  it  is  necessary  to  conserve  our  petroleum 
supply? 

5.  Why  kerosene  is  demanded  throughout  the 
world? 

6.  Who  drills  most  of  the  oil  weUs? 
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Fig.  A.  Natural  gas  is  the  best  and  most  convenient  of  all  natural 
some  cities  it  sells  for  less  than  one  third  the  price  of  manufactured 
picture  tells  clearly  the  story  of  natural  gas  from  the  time  it  leaves 
the  homes  of  our  people.  Could  you  repeat  the  story  to 
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UNIT  6— NATURAL  GAS 


A Vital  Public  Question.  What  would 
you  do  if  you  could  make  laws  about  natural 
gas  and  have  them  enforced? 


Fuel  partners.  Some  of  the  carbon  in 
the  oil  shale  collects  in  the  pool  in  the  hquid 
form  of  petroleum,  and  some  in  the  form  of 
natural  gas.  Both  products  come  out  of 
the  same  well.  The  gas  under  the  pressure 
beneath  the  rocks  spouts  out  as  does  the 
carbon-dioxide  gas  in  a bottle  of  soda  water. 
Sometimes  the  pressure  of  gas  and  oil  is 
so  great  that  when  the  oil  is  reached,  it 
shoots  the  driU,  weighing  hundreds  of 
pounds,  right  out  the  top  of  the  well,  and 
the  gas  blows  the  oil  hundreds  of  feet  into 
the  air.  This  is  called  a gusher. 

The  perfect  fuel.  Natural  gas  is  the 
most  perfect  fuel  in  the  world.  It  yields 
more  heat  than  the  city  gas  for  which 
people  pay  a dollar  or  more  a thousand 
cubic  feet.  Natural  gas  i/  splendid  for 
heating  the  kitchen  range,  the  house  fur- 
nace, the  steam  boiler,  or  for  running  a gas 
engine.  It  has  been  found  chiefly  in  the 
Ohio  VaUey,  Oklahoma,  Arkansas,  Louisi- 
ana, Texas,  and  California.  No  other 
country  with  manufacturing  industries  has 


been  lucky  enough  to  produce  gas  where  it 
could  be  used,  although  Canada  has  re- 
cently discovered  a field  which  may  soon 
supply  the  cities  of  Montreal  and  Quebec. 

When  a weU  contains  both  gas  and  oil, 
the  gas  sometimes  stops  flowing  before  the 
oil  does.  Indeed,  the  life  of  a gas  weU  is 
very  short.  Towns  in  Pennsylvania,  Ohio, 
and  Indiana  have  been  heated  and  lighted 
by  natural  gas.  The  city  officials  found  it 
cheaper  to  let  the  street  lamps  burn  all  day 
than  to  turn  them  off.  Industries  depend- 
ing upon  natural  gas  arose.  In  a few  years 
the  gas  was  gone;  the  factories  were  shut 
down;  the  businesses  were  stopped.  In 
one  town  natural  gas  was  found  a few 
years  ago,  scores  of  weUs  were  dug  at  a 
cost  of  hundreds  of  thousands  of  doUars, 
but  the  whole  supply  was  exhausted  in 
seven  months. 

The  waste  of  natural  gas.  Men  dig 
weUs  for  the  oil.  Often  there  is  no  market 
for  the  gas  (Fig.  229-B),  and  biflions  of 
cubic  feet  of  it  have  been  blown  off  into  the 
air.  Sometimes  the  wells  are  fighted  so 
that  people  can  see  to  work  the  oil  field. 
Many  weUs  have  been  allowed  to  burn  for 
weeks  and  months  and  even  years — to  bm*n 
until  they  are  burned  out.  Thus  we  have 
wasted  and  are  wasting  the  best  fuel  and 
the  most  perishable  fuel  in  the  world. 

The  waste  of  petroleum.  In  wasting 
natural  gas,  we  waste  petroleum  also.  If 
the  gas  is  held  in  the  ground  for  a time,  it 
forces  the  oil  out.  If  the  gas  is  allowed  to 
rush  out  first,  much  of  the  oil  can  never  be 
secured — that  is  double  waste,  and  who 
gains? 
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fuels,  the  cheapest  and  most  convenient  of  all  sources  of  power.  In 
gas.  Many  homes  and  factories  use  this  fuel  instead  of  coal.  This 
its  bed  deep  down  in  old  Mother  Earth  until  it  comes  to  light  and  heat 
your  classmates?  The  ends  of  this  pictmre  are  miles  apart. 


THINGS  TO  DO  AND  THINK  ABOUT 

How’s  and  why’s.  1.  How  is  natural  gas 
formed?  Why  is  it  often  found  with  petroleum? 

2.  Why  is  natural  gas  called  a perfect  fuel,  and 
why  is  it  often  wasted? 

3.  What  rules  do  you  think  we  should  make  for 
the  drillers  of  oil  and  gas  wells? 

Draw  a diagram.  Show  how  natural  gas  can 
be  conveyed  to  houses  and  factories. 

CHAPTER  SUMMARY 

A travel  talk.  Write  a story  describing  a trip 
that  you  have  taken  to  a coal  mine.  Be  sure  to 
mention  all  of  the  interesting  things  that  you  saw. 

Make  your  own  questions.  Reread  this 
chapter  and  write  the  question  that  each  paragraph 


answers.  Compare  the  questions  made  by  the 
whole  group. 

Use  figures.  Refer  to  the  tables  in  the  statis- 
tical Appendix  to  find  answers  to  the  following 
questions:  1.  What  proportion  of  the  original 

amount  of  coal  to  be  found  in  the  United  States 
has  already  been  mined? 

2.  Which  state  in  the  United  States  mined  the 
greatest  amount  of  coal  from  earliest  record  to  the 
end  of  1930? 

3.  Which  of  the  states  had  made  least  use  of  its 
coal  up  to  the  end  of  1930? 

4.  What  country  of  the  world  is  the  greatest 
exporter  of  coal? 

5.  What  four  countries  are  the  greatest  of  coal 
importers?  Why? 


Fig.  A.  Tell  what  this  map  shows. 
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Fig.  A.  Some  workmen’s  dwellings  and  a part  of  the  above-ground  plant  of  an  American-owned  copper  mine 
in  the  Chilean  Andes.  Is  there  any  relation  between  prosperity  at  this  mine  and  the  farm  business  in  the  farming 
section  of  Chile  and  in  any  section  of  the  United  States? 


CHAPTER  XXIV 


SOME  OTHER  METALS 

UNIT  1— ENDURING  COPPER,  THE  CONVEYOR  OF  AeCTRICITY 


Are  We  Independent?  Show  that  we  are 
getting  more  or  less  dependent  upon  earth 
materials. 


Some  qualities  and  uses  of  copper. 
As  the  pneumatic  tire  set  the  world  to 
using  rubber,  so  electricity  greatly  extended 
the  use  of  copper. 

Copper  does  not  rust  or  corrode;  it  can 
be  drawn  to  a fine  wire;  it  carries  electricity 
well.  The  copper  wires  that  carry  electricity 
to  your  house  will  last  a thousand  years. 

Copper  is  very  useful  to  electrical  and 
power  companies,  to  plumbers,  builders, 
shipbuilders,  to  manufacturers  of  automo- 
biles, radios,  and  instruments.  It  also 
makes  a splendid  roof. 


Copper  production  has  increased  qm 
quickly  as  a mushroom  springs  up  over- 
night. Some  say  that  it  will  go  down  as 
quickly.  One  authority,  Ira  B.  Joralemon, 
a noted  mining  engineer,  says:  ^'The  age  of 
electricity  and  of  copper  wiU  be  short.  At 
the  intense  rate  of  production  that  must 
come,  the  copper  supply  of  the  world  will 
last  hardly  a score  of  years.”  But  another 
authority,  Percy  E.  Barbour,  says  that 
enough  copper  ore  exists  to  last  two 
generations. 

The  ancients  used  copper  for  making 
coins  and  wire.  They  mixed  copper  with 
tin  and  thus  made  the  imperishable  bronze. 
This  metal,  now  much  used  for  statues, 
memorial  tablets,  and  propeller  blades,  was 
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Fig.  A.  The  big  mechanical  shovels  in  the  background  of  the  picture  are  scooping  up  soft  earth  and  dropping 
it  on  belt  conveyors.  If  you  rode  along  the  belt,  you  would  finally  land  in  the  pile  of  earth  at  the  left  of  the 
picture.  Low-grade  ore  and  coal  are  also  handled  in  this  way.  Man  pulls  levers ; the  machines  do  the  work. 


in  use  so  long  ago  that  we  speak  of  one  of 
the  periods  before  recorded  history  as  the 
Bronze  Age.  The  copper  mines  of  Spain 
have  been  worked  since  Roman  times. 

Copper  regions  sparsely  peopled. 
Japan,  Spain,  Portugal,  and  Germany  pro- 
duced less  than  a tenth  of  the  world’s  copper 
in  1929.  Most  of  the  copper  comes  from 
places  far  removed  from  densely  populated 
areas — arid  lands,  mountains,  forests,  where 
few  people  hve  except  those  mining  copper. 

The  woods  of  northern  Michigan  at  one 
time  led  in  the  modern  copper-mining 
epoch.  Some  of  her  mines,  many  of  which 
are  now  a mile  deep,  yielded  pure  copper. 

Montana  soon  surpassed  Michigan,  with 
the  wonderful  deposits  beneath  the  great 
copper  hill  of  Butte  through  which  hun- 
dreds of  miles  of  tunnels  have  been  dug. 
What  states  have  been  leaders?  (Page  360.) 

New  processes  make  new  mines. 
Concentrators  (page  209)  enabled  men  to 
use  poorer  ores.  Then  leaching  processes 
were  developed,  whereby  the  ore  was  put 
into  tanks  in  order  to  soak  out  the  metal. 
Ores  yielding  only  1)^  per  cent  of  copper 
are  used  by  this  method.  The  steam 
shovel  was  then  improved.  As  a result, 
whole  mountain  sides  of  low-grade  copper 
ore  in  Arizona,  Nevada,  and  Africa  are  now 


being  scooped  up  and  put  into  cars  after 
the  fashion  of  some  of  the  iron  ore  of  Lake 
Superior.  A copper  mine  is  a favorite  form 
of  investment.  Americans  own  mines  in 
Alaska,  British  Columbia,  Mexico,  and  Peru. 

Chile.  In  the  deserts  and  mountains  of 
Chile  are  some  of  the  great  copper  mines  of 
the  world.  Most  of  them  are  owned  by 
American  companies,  operated  by  machin- 
ery made  in  the  United  States,  and  super- 
intended by  Americans.  The  labor  is  done 
by  Chileans. 

Importance  of  Katanga  copper.  The 
latest  great  copper  ''find”  is  in  Africa.  The 
field  is  known  as  Katanga  and  comprises  an 
area  185  miles  long  and  from  30  to  60 
miles  wide,  chiefly  in  the  Belgian  Congo, 
but  partly  in  Rhodesia.  The  Katanga 
mines  are  managed  by  Europeans  and 
Americans  and  worked  by  natives. 

THINGS  TO  DO  AND  THINK  ABOUT 

React  to  words.  Here  are  words  that  occurred 
in  this  chapter.  Tell  all  the  things  each  word 
reminds  you  of  in  connection  with  this  chapter: 
electricity,  bronze,  concentrators,  leaching.  Chili, 
Katanga,  Michigan,  deep,  investment,  steam 
shovel. 

Let  figures  answer  your  questions.  1.  Do 
the  figures  of  copper  production  (page  361)  appear 
to  have  any  relation  to  Mr.  Joralemon’s  prophecy? 

2.  Make  a graph  that  compares  European  pro- 
duction with  other  continents  or  countries. 
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Fig.  A.  Some  of  “The  Forty-niners”  panning  for  gold 
in  the  streams  of  California. 

UNIT  2— GOLD 


The  Future.  Tell  why  you  think  we  shall 
be  mining  either  more  gold  or  less  gold  a hundred 
years  from  now. 

A precious  metal.  For  ages  men  have 
loved  gold,  coveted  it,  hoarded  it.  Gold 
does  not  rust.  It  can  be  drawn  into  wire, 
beaten  into  thin  sheets,  and  readily  made 
into  objects  and  ornaments  of  great  beauty. 
Long  ago  gold  became  money  and  a means 
of  storing  wealth.  If  you  were  to  dig  up 
a pocketful  of  gold  from  a hiding  place  in 
your  back  yard,  you  could  use  it  for  money 
in  every  continent.  The  heads  of  kings 
were  engraved  on  coins  of  gold,  silver,  and 
copper,  and  these  coins  furnish  the  only 
means  we  have  of  knowing  what  many 
ancient  peoples  looked  hke. 

The  high  value  of  gold  and  its  use  for 
money  may  give  us  a false  idea  of  the  value 
of  the  industry.  Compare  it  (page  361) 
with  the  value  of  the  corn  or  cotton  crop 
{Yearbook,  U.  S.  Department  of  Agricul- 
ture) or  poultry  and  eggs. 

Gold  is  easy  to  mine.  Some  veins  of 
gold  were  formed  long  ago  in  hard  rocks 
and,  as  the  mountains  have  been  worn 
away,  some  of  the  gold  was  washed  down. 


Gold,  being  heavier  than  the  earth  and 
stone,  sinks  to  the  bottom  of  streams. 
Men  have  sought  this  pure  stream  gold  as 
a great  prize.  Thousands  of  people  in 
many  lands  have  scooped  up  small  quanti- 
ties of  gold  from  the  crevices  of  stream  beds 
and  have  washed  it  out  of  the  sand  in  pans 
(Fig.  234- A). 

Gold  ores.  The  methods  of  winning 
gold  from  the  hard,  rocky  ores  are  very 
much  hke  those  used  in  mining  copper. 
Sometimes  the  gold  ore  is  crushed  in  mills 
(called  stamp  mills).  The  dust  is  then 
blown  away  and  only  gold  remains. 

Gold  rushes.  The  story  of  the  great 
gold  rush  to  California  in  1849  is  a very 
interesting  story  indeed.  Gold  was  first 
found  in  the  bottoms  of  the  streams  where 
men  worked  with  pick,  shovel,  and  pan. 
Then  came  hydraulic  mining  (Figs.  235-A 
and  237-A).  Then  huge  dredges  worked 
over  the  sand  and  gravel  of  deep-stream 
beds  and  meadow  lands,  and  finally 
men  followed  the  streams  back  into  the 
mountains  and  found  the  mother  lodes 
(veins)  from  which  aU  the  stream  gold  had 
been  washed.  Then  they  began  shaft 
mining  on  the  mother  lode. 

California  gold.  The  great  gold  dis- 
covery of  California  in  1848  was  the  first 
important  gold  discovery  since  1492.  Most 
of  the  stream  gold  was  gone  in  a few  years, 
but  the  mines  on  the  mother  lode  still  make 
California  the  leading  state  in  gold  pro- 
duction. 

Other  gold  fields.  There  was  a great 
gold  rush  to  Austraha  in  1851,  and  to  the 
upper  Yukon  in  Alaska  and  Canada  in  1897. 
But  the  greatest  of  all  gold  fields  was  dis- 
covered in  1886  in  the  Union  of  South 
Africa.  Witwatersrand  (The  Rand),  a long 
range  of  gold-bearing  hiUs  near  Johaimes- 
burg,  has  already  produced  more  gold  than 
has  been  produced  by  any  other  field  or 
any  other  country,  even  by  the  United 
States.  In  the  short  time  that  these  mines 
have  been  worked,  they  are  already  a mile 
deep.  What  do  these  deep,  young,  gold 
mines  of  Africa  tell  us  about  the  prospect 
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for  keeping  on  mining  gold  at  the  present 
rate? 

Gold  mining  by  airplane.  Prospec- 
tors recently  found  gold  in  the  rainy  interior 
of  Papua,  in  a land  of  sharp,  steep,  forested 
ridges  and  narrow,  swampy,  jungle-filled 
valleys.  It  was  almost  impossible  to  build 
a road  either  in  the  swampy  valleys  or 
along  the  steep  hillsides,  so  airplanes  were 
used  to  carry  the  necessary  machinery  to 
the  gold  deposits.  A sawmill  was  carried 
piecemeal,  also  a dredge,  a water-power 
plant,  and  motors.  By  1933,  men  were 
dredging  for  gold  in  a roadless  forest,  using 
electric  power  from  the  near-by  stream,  and 
depending  on  airplane  service  for  their  con- 
nection with  the  outside  world. 

Important  gold  fields  have  been  dis- 
covered in  northern  Ontario,  where  active 
airplane  prospecting  has  been  going  on  for 
some  years. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

If  you  had  been.  If  you  had  been  a gold 
prospector  in  1849,  where  would  you  have  gone? 
in  1851?  in  1886?  in  1897?  Where  would  you  go 
today? 

To  mine  gold.  What  is  needed? 

Leaders  in  gold  production.  1.  Look  at 
Table  35,  page  361,  and  from  it  fill  in  the  blanks 
with  the  names  of  the  proper  states. 


First  Place 

Second  Place 

1880 

Other  dates 

2.  What  curious  things  do  you  find  from 
studying  the  tables  of  gold  production?  For 
example,  what  part  does  Europe  take  in  gold 
production? 

For  a special  report.  Read  about  the  gold 
rush  to  California  in  1849,  Tell  the  class  what 
you  have  read. 

Communities.  A thousand  men  go  into  a 
Rocky  Mountain  valley  and  start  mining  gold. 
Another  thousand  go  into  another  valley  and  start 
farming.  Tell  about: 

1.  The  amount  of  trade  in  the  two  valleys. 

2.  The  schools  in  the  two  valleys. 

3.  What  you  would  find  in  each  valley  fifty 
years  later. 


Fig.  A.  All  the  sand  and  gravel  from  these  great  holes 
have  been  shoveled  into  the  sluice  box.  The  gold 
stays  in  crevices  in  the  sluice  box. 

UNIT  3— SILVER 


Problem.  China  and  India  use  silver  money. 
In  1933  the  price  of  silver  went  down  to  a very 
low  figure.  What  is  the  effect,  if  any,  upon  the 
ability  of  China  and  India  to  buy  goods  from 
the  United  States? 

Andean  and  Mexican  silver.  In  1650 
the  city  of  Potosi,  on  the  cold  and  treeless 
plateau  of  BoHvia,  had  more  people  three 
times  over  than  were  to  be  found  in  any 
city  in  the  United  States  when  George 
Washington  became  President  nearly  150 
years  later.  Potosi  had  so  many  people 
because  of  her  many  rich  silver  mines. 
Each  year  the  people  had  a great  fiesta, 
or  festival,  in  which  the  bishop  of  Potosi 
walked  down  the  main  street  of  the  city  to 
his  cathedral,  stepping  on  sheets  of  silver. 

For  the  first  300  years  after  the  discovery 
of  America,  great  stores  of  gold  and  silver 
from  the  Western  Hemisphere  went  to  re- 
plenish the  meager  supphes  of  Europe. 
Year  after  year,  Peru,  Bohvia,  and  Mexico 
sent  trains  of  mules  or  Uamas  staggering 
under  heavy  loads  of  silver  bars  to  ports, 
where  Spanish  captains  loaded  the  precious 
[ cargo  on  ships  that  carried  it  to  Spain. 
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Fig.  A.  Lakes  that  are  on  no  map.  Lakes  without  names,  hundreds  of  them,  thousands  of  them,  dot  the  glaciated 
uplands  of  Labrador,  Quebec,  Ontario,  Manitoba,  and  the  Canadian  northwest  territories — one  of  the  great 
mineral  lands  of  the  future.  Tell  something  about  two  other  resources  of  this  vast  forest. 


Silver  ores  of  the  Andes  and  the  Mexican 
mountains  were  rich  indeed.  Only  rich 
ores  could  be  mined  profitably  in  such  in- 
land places  by  the  hand  labor  of  Indian 
slaves  using  poor  tools.  In  the  present  age 
of  machinery  and  new  processes  many  of 
these  mines,  from  which  so  much  silver  has 
already  been  taken,  are  again  being  worked. 
Companies  whose  offices  are  in  New  York 
and  London  have  built  railroads  and 
equipped  some  of  the  old  mines  with  the 
best  modern  machinery.  Piles  of  waste 
from  the  old  mines  are  found  to  contain 
enough  silver  to  make  them  valuable  by 
new  processes  of  obtaining  the  silver. 

Some  uses  of  silver.  Silver  is  more 
abundant  than  gold  and  therefore  is  cheaper, 
but  hke  gold,  it  has  been  used  as  money 
in  many  lands  for  many  centuries.  The 
United  States  used  silver  and  gold  equally 
as  money  until  1874.  It  is  still  used  as 
money  in  many  countries.  Silver  is  used 
in  many  of  the  arts  much  as  gold  is  used. 
Millions  of  pounds  of  it  are  used  in  photog- 
raphy and  also  for  tableware. 

In  India,  silver  serves  as  a kind  of  famine 
protection.  The  native  who  sells  a crop 


and  gets  a little  money  he  does  not  need  at 
the  time  buries  the  silver.  Later,  if  his 
crop  fails,  he  digs  up  his  silver  and  with  it 
buys  food,  while  his  less  fortunate  neighbor 
may  perish  of  the  famine. 

Silver  ores  and  mines.  In  many  mines 
silver  ore  is  found  with  copper  or  with  lead 
or  zinc.  Some  ores  yield  three  of  the 
metals  in  varying  amounts. 

The  northern  peninsula  of  Michigan  and 
the  neighboring  part  of  Wisconsin  are  part 
of  an  old  rock  formation  that  was  once 
buried  deep  under  mountains.  Here  are 
the  great  iron  (page  213)  and  copper  mines 
(page  233).  The  same  formation  also 
covers  a large  area  in  Ontario  and  other 
parts  of  Canada  recently  important  for 
mining  silver  and  gold.  Ontario,  with  its 
wide  areas  of  old  twisted  rocks,  also  has  the 
greatest  nickel  mines  in  the  world. 

REVIEW 

1.  On  a map  locate  six  places  important  for 
silver  production. 

2.  Write  a dozen  completion  questions  for  your 
classmates  to  answer  about  this  unit. 

3.  Find  material  about  Cortez,  Pizarro,  or  Sir 
Francis  Drake.  Make  a report  to  the  class. 
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UNIT  4— LEAD,  ZINC,  AND  TIN 

Problem.  Since  people  will  doubtless  live 
in  this  country  for  thousands  of  years,  what  do 
you  think  should  be  done  about  the  continued 
use  of  tin  foil,  and  of  metal  tubes  for  toothpaste? 

Lead.  Lead  melts  easily  and  bends 
almost  like  string.  These  two  qualities 
make  lead  very  useful  to  the  plumber. 
Lead  is  useful  also  for  making  tubes  for 
holding  toothpaste,  shoeblacking,  and  many 
other  things.  Most  of  the  type  used  in 
printing  is  made  of  lead  and  antimony — a 
metal  that  comes  from  China.  Common 
solder  is  an  alloy  of  tin  and  lead. 

Zinc.  Zinc  does  not  rust  as  iron  rusts; 
therefore  we  cover  layers  of  the  quickly 
rusting  sheet  iron  or  wire  with  zinc  and  call 
the  product  galvanized  iron  or  galvanized 
wire.  When  covered  with  zinc,  iron  lasts 
much  longer  than  does  uncovered  iron. 
Lead  and  zinc  are  often  found  in  the  same 
ore.  These  ores  are  handled  in  much  the 
same  manner  as  copper  ore.  The  chief 
lead  suppHes  come  from  the  mines  of  Mis- 
souri, Idaho,  and  Utah;  zinc  comes  from 
New  Jersey,  Oklahoma,  Kansas,  and  Utah. 
Zinc  and  lead  are  widely  used  in  making 
paint. 

Tin.  Tin  is  soft  and  easily  worked. 
Thin  layers  of  it  are  spread  on  thin  sheets 
of  iron  by  heavy  rollers  at  a rolling  mill. 
This  makes  the  very  useful  tin  plate  so  very 
widely  used  for  tin  cans.  Tin  foil  is  pure 
tin  alloyed  with  a little  lead.  Tin  foil  is 
used  for  wrapping  cigarettes,  candy,  choco- 
late, food,  and  other  small  articles,  and  for 
making  tubes  for  holding  creams  and 
pastes. 

Tin  mining.  The  Malay  Peninsula  has 
great  deposits  of  sand  and  gravel  which 
carry  tin  as  California  creeks  once  carried 
gold.  Tin  was  washed  down  from  a mother 
lode  much  as  the  gold  of  California  was 
washed  down  from  its  mother  lode.  Thou- 
sands of  Chinese  with  pans  and  sluices 
work  over  the  tin-bearing  gravel,  and  pro- 
duce an  important  part  of  the  world’s  tin 
supply. 


Fig.  A.  Placer  mining.  Water  under  pressure  washes 
down  gravel  banks  bearing  gold  or  tin  which  is  caught 
in  sluice  boxes  (Fig.  235-A). 


Of  late,  machinery  has  been  used  in  tin 
mines,  much  as  in  other  mines.  The 
dredge  may  sit  in  a meadow  pond  but 
little  larger  than  itself.  The  dredge  shovels 
out  the  meadow  in  front  of  itself,  passes  the 
dirt  back  through  its  sluices,  drops  it  out 
behind,  leaving  a Httle  tin  in  the  crevices 
of  the  sluice  boxes.  The  dredge  I visited 
in  Malaya  was  almost  terrifying.  . It  roared 
and  shook  as  stones  as  big  as  my  head  went 
bumping  through  it. 

On  the  cold  plateaus  of  Bolivia  there  are 
mines  of  tin  ore  that  are  worked  in  the  same 
way  as  are  the  mines  of  copper,  gold,  and 
silver. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 


Copy  the  chart  and  fill  it  out. 


Name  of  Metal 

Usable  Qualities 

Where  Found 

Uses 

For  class  discussion.  1.  Are  all  of  the  metals 
mentioned  in  the  chart  found  in  the  United  States? 

2.  Should  there  be  any  laws  concerning  the  use 
of  tin  and  lead? 
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UNIT  5— ALUMINUM,  THE  GREAT 
HOPE 

Problem.  After  you  have  read  the  unit,  tell 
why  this  title  was  chosen. 

The  abundance  of  aluminum.  The 
earth’s  crust  contains  more  aluminum  than 
any  other  metal.  Despite  its  abundance, 
aluminum,  now  made  from  the  richest  of 
ores,  is  a costly  metal.  Not  long  ago  it  was 
much  more  costly  than  it  is  now.  New 
processes  of  smelting  reduced  the  price  of 
aluminum  a few  years  ago  to  a fraction  of 
what  it  was  formerly  (page  370). 

Many  a common  clay  bank  contains  from 
25  to  35  per  cent  of  alumina  (aluminum 
oxide),  but  the  aluminum  is  so  mixed  with 
sand  (largely  silica)  and  other  impurities 
that  it  is  dilficult  at  the  present  time  to  get 
the  aluminum  out  at  reasonable  cost.  In 
the  United  States  the  purer  form  of  alumina, 
called  bauxite,  the  ore  from  which  alumi- 
num is  now  extracted,  comes  mainly  from 
Arkansas.  The  United  States,  however, 
produces  only  20  per  cent  of  the  ore  neces- 
sary for  the  world’s  supply  of  aluminum, 
but  makes  35  per  cent  of  the  metal.  There- 
fore, ships  bring  this  precious  clay  to  us, 
chiefly  from  the  jungles  of  British  and 
Dutch  Guiana,  where  European  companies 
have  built  villages  for  Negro  workers  and 
are  doing  their  best  to  keep  the  people 
healthy  in  a bad  climate. 

Smelting.  The  world’s  supply  of  alumi- 
num is  smelted  under  the  great  heat  of  the 
electric  spark  in  the  electric  furnace  (Fig. 
315-B).  This  takes  a great  deal  of  power; 
therefore,  aluminum  smelting  is  done  chiefly 
near  cheap  and  abundant  water  power. 
The  largest  smelting  plant  in  the  United 
States  is  at  Massena,  New  York,  where 
much  of  the  bauxite  from  overseas  and 
from  Arkansas  is  smelted  by  St.  Lawrence 
River  water  power.  Norway,  Switzerland, 
and  the  Alpine  part  of  France  also  smelt 
aluminum. 

Can  the  usefulness  of  aluminum  be 
extended?  Aluminum  does  not  rust;  it 
is  a good  conductor  of  electricity;  it  is 


light  in  weight;  there  is  plenty  of  it  in  the 
earth’s  crust.  Aluminum  carries  electricity 
well  and  can  be  used  in  electric  work  in 
place  of  copper.  It  is  very  important  to 
the  manufacturers  of  airplanes.  It  is  used 
in  great  quantities  in  making  automobiles 
and  it  might  be  a good  substitute  for  iron 
if  it  were  not  so  soft.  The  prospect  of  its 
supplying  the  metal  shortage  that  threatens 
in  the  other  metals  depends  upon  three 
things:  first,  learning  how  to  get  aluminum 
out  of  a common  clay  bank  cheaply; 
second,  learning  how  to  harden  it;  third, 
learning  to  make  new  aUoys  with  other 
abundant  substances  that  wiU  make  alumi- 
num hard  and  strong.  Many  men  are 
working  on  these  problems. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

A contest.  See  which  person  in  your  class  can 
make  the  longest  list  of  articles  made  from  alumi- 
num. In  order  to  put  an  article  on  yoxir  list,  you 
must  know  the  use  to  which  each  article  is  put. 

Trade.  What  does  the  table  (page  361)  tell  you 
about  trade? 

CHAPTER  SUMMARY 

For  your  museum.  Add  samples  of  the  min- 
erals mentioned  in  this  chapter  to  your  museum 
collection. 

Picture  study.  Examine  carefully  every  pic- 
tme  in  this  chapter  and  tell  what  each  shows  about 
mining,  about  living,  about  work,  and  about  in- 
vestment. 

Discussion  and  ideas.  With  the  help  of  your 
teacher  list  on  the  board  all  the  problems  raised  in 
this  chapter.  Assign  yonrselves  to  smaU  groups, 
each  one  to  discuss  one  of  these  problems.  One 
person  may  report  for  the  group  or  each  person  may 
talk  about  one  point.  See  how  much  information 
you  can  get  on  your  problem  from  newspapers, 
magazines,  and  books  other  than  yoim  textbook. 

A circle  contest.  Make  a large  drawing  of  this 
model  on  a large  piece  o 
or  on  the  blackboard, 
the  name  of  one  of  the  n 
studied  in  this  chapter 
large  circle.  In  the 
circles  place  the  name 
article  made  from  the 
How  many  circles 
make? 

Do  the  same  thing  for  each  mineral  mentioned  in 
this  chapter. 
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Figs.  A and  B.  Some  uses  for  cement.  The  mass  of  buildings  at  the  left,  called  Rockefeller  Center,  is  almost 
too  big  to  believe.  It  covers  12  acres  of  ground  in  the  heart  of  New  York.  It  is  the  largest  and  finest  building 
enterprise  in  the  city  which  is  the  commercial,  industrial,  and  financial  capital  of  the  Western  Hemisphere.  ^ At 
the  right  is  a working  model  of  Boulder  Dam  and  its  power  stations.  Tell  about  cement  in  this  dam. 


CHAPTER  XXV 

SOME  OTHER  MINERALS 

UNIT  1— CEMENT 


A Study  in  Service.  What  are  the  advan- 
tages or  the  disadvantages  to  a country  in  the 
use  of  good  concrete  for  a century? 


What  is  cement?  Cement  of  the  kind 
called  Portland  cement,  invented  in  1825,  is 
made  by  burning  certain  amounts  of  broken 
limestone  and  broken  shale  rock  or  clay  for 
a short  time  in  a very  hot  fire.  This  dries 
out  all  the  moisture.  The  stuff  is  then 
ground  very  fine  and  mixed  thoroughly. 
When  again  made  wet,  it  hardens  and  will 
stick  to  many  substances.  It  wiU  not  burn, 
rust,  or  crack  with  heat  or  cold.  Cement 
making  is  now  a job  for  dynamite,  steam 
shovels,  power  crushers,  and  other  mass- 
production  machinery. 

The  Romans  knew  how  to  make  and  use 
cement,  but  their  cement  was  not  so  good 
as  ours.  I have  seen  bits  of  Roman  brick 
wall  in  North  Africa  that  had  fallen  into 


the  Mediterranean  Sea,  where  the  beating 
waves  had  eaten  out  all  the  bricks  but  left 
a perfect  framework  of  cement. 

Recently  it  was  discovered  that  steel  and 
cement,  when  heated,  expanded  to  the  same 
extent  and  at  the  same  rate.  Because  of 
this  fact,  a framework  of  steel  can  be  im- 
bedded in  a mass  of  cement  and  broken 
stone,  called  reinforced  concrete,  and  be- 
come a sohd  and  durable  mass.  The  steel 
framework,  serving  as  bones  to  the  body, 
gives  great  strength  to  the  structure. 

Perhaps  the  greatest  single  service  of  con- 
crete is  in  the  building  of  dams.  If  a good 
foundation  in  rock  can  be  found,  cement  and 
stone  can  be  dumped  in  until  the  mass  is  so 
large  and  so  strongly  placed  that  no  flood 
can  possibly  move  it.  Cement  goes  into 
every  crevice  of  the  bedrock  and  thus 
makes  the  dam  water-tight  (Fig.  239-B). 
This  gives  us  new  power  to  control  riverSo 
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Fig.  A.  Blast  this  rock  with  dynamite,  shovel  it  up  with  the  steam  gas  engine  or  electric  shovel — that  is  the  way 
we  handle  earth  and  rock  in  the  age  of  science  and  machinery.  One  man  using  this  shovel  can  handle  as  much 
dirt  as  250  men  with  hand  shovels,  and  it  can  lift  pieces  that  man  cannot  handle. 


Many  persons  have,  not  improperly,  called 
this  the  age  of  concrete. 

Manufacture  of  cement.  Lhnestone 
and  clay  are  found  and  are  easily  quarried 
in  almost  every  state  and  country.  Coal, 
oil,  or  natural  gas  is  to  be  found  in  many 
parts  of  the  United  States.  Cement  is 
heavy,  therefore  the  freight  rate  becomes 
an  important  part  of  the  cost  if  cement  is 
carried  a long  distance.  For  this  reason 
cement  plants  are  to  be  found  in  nearly  all 
sections  of  the  United  States  and  in  thirty- 
five  of  the  states.  When  the  Roosevelt 
Dam  (Fig.  31-B)  was  built  in  the  hills  of 
Arizona,  a road  was  first  built  into  the 
mountains  and  a cement  plant  was  erected 
just  where  the  cement  was  wanted. 

The  greatest  center  for  making  cement  is 
near  Allentown,  Easton,  and  Bethlehem,  in 


eastern  Pennsylvania.  Here  hmestone  and 
shale  are  found  side  by  side  and  coal  is  not 
far  away.  This  district  has  become  the 
greatest  center  because  it  is  near  large 
cities  and  the  ports  of  Baltimore,  Philadel- 
phia, New  York,  and  Buffalo.  California 
and  Michigan  are  next  to  Pennsylvania; 
but,  with  plants  both  east  and  west,  Penn- 
sylvania exceeds  both  these  rivals. 

Cement  in  foreign  lands.  As  in  the 
United  States,  so  in  Europe  there  are  cement 
plants  on  or  near  every  important  coal 
field.  There  are  eleven  plants  in  Czecho- 
slovakia. Belgium,  having  a good  labor 
supply,  the  materials  close  to  one  another 
and  close  to  excellent  harbors,  is  one  of  the 
largest  cement  exporters  in  the  world. 

Cement  in  a nutshell.  Write  the  life  story 
of  a sack  of  cement. 
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Fig.  A.  The  big  block  of  stuff  which  you  see  in  this  picture  is  sulphur  which  has  been  taken  from  a Texas  mine 
' and  is  awaiting  shipment.  The  mechani'caf  shovel  is  loading  the  sulphur  on  the  freight  cars. 


UNIT  2— SULPHUR 

Find  the  Sulphur.  Who  can  make  the 
longest  list  of  useful  things  in  which  sulphur 
has  a part? 

Sulphur  in  ores.  Sulphur  unites  with 
many  substances.  One  of  the  problems  of 
the  metal  industries  is  to  get  rid  of  the 
sulphur  in  ores  of  copper,  lead,  zinc,  silver, 
and  other  metals.  Great  heat  drives  off* 
jsulphur  in  the  form  of  fumes  which  kill  all 
Ivegetation  for  miles.  A copper-refining 
iplant  at  Ducktown,  in  the  beautifully 
jforested  country  of  Tennessee,  made  the 
ground  entirely  bare  of  vegetation.  With- 
jout  the  protection  of  plant  roots  the  whole 
icountryside  began  to  wash  away.  Fortu- 
inately,  sulphur  fumes  are  harmless  when 
jused  to  make  sulphuric  acid,  a form  in 
which  sulphur  is  of  use  in  hundreds  of 
chemical  works. 

Pure  sulphur.  Many  volcanoes  send 
out  sulphur  fumes;  some  volcanoes  deposit 
pure  sulphur.  The  Itahans,  working  with 
pick  and  shovel  in  the  old  volcanoes  of 
Sicily,  gave  the  world  its  supply  of  pure 
sulphur  for  a long  time,  but  the  more  easily 
mined  deposits  of  Texas  have  made  a great 
change  in  the  world’s  sulphur  supply 
(page  361). 

The  uses  of  sulphur.  If  you  should  go 
through  a hundred  chemical  factories,  you 
would  find  most  of  them  using  sulphur  for 
some  purpose.  Thousands  of  tons  are  used 

16 


in  refining  petroleum,  and  also  in  rubber 
factories.  The  pulp  mill  which  turns  chips 
into  fiber  and  then  into  paper  could  not  do 
it  without  the  aid  of  sulphur.  The  rayon 
plant  which  copies  the  silkworm’s  trick  of 
digesting  cellulose,  making  it  into  jelly,  and 
then  into  thread,  uses  sulphur  in  the  proc- 
ess of  digestion. 

Sulphur  is  used  in  making  fertilizer,  and 
thus  plays  an  important  part  in  the  food 
supply  of  the  American  people.  Phosphate 
rock  is  a rock  which  contains  phosphorus 
left  from  the  bones  of  animals  that  died  long 
ago.  This  phosphorus  is  necessary  food  for 
plants.  To  make  it  ready  for  their  use, 
phosphate  rock  is  treated  with  sulphuric 
acid  in  a fertihzer  factory.  It  then  becomes 
superphosphate,  the  most  widely  used  com- 
mercial fertilizer.  Plants  will  eat  it  almost 
as  quickly  as  you  eat  sugar. 

Sulphur  is  also  used  to  kill  fungus  on  the 
leaves  of  fruit  trees.  When  exposed  to  the 
air,  the  liquid  carbon  bisulphide  turns  to  a 
deadly  gas,  which  is  much  used  in  fumi- 
gating wheat  and  seeds  in  order  to  kill 
insects.  This  gas  is  powerful  enough  to 
kill  a chestnut  worm  inside  the  nut. 

The  chief  source  of  sulphur.  Texas 
now  has  almost  a monopoly  of  the  world’s 
supply  of  pure  sulphur.  This  is  because  an 
artesian  well  can  be  dug  down  into  the 
sulphur  layer.  Pipes  are  placed  inside  the 
well,  where  they  do  a marvelous  trick.  One 
pipe  carries  superheated  steam  which  melts 
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UNIT  3— ASBESTOS,  SALT, 
POTASH,  NITRATE  OF  SODA, 
AND  GYPSUM 


A Bit  of  Reasoning.  Show  how 
salt  deposits  prove  that  cUmate  has 
changed. 


Fig.  A.  Salt  making  in  the  Philippine  Islands.  The  brine  from  the 
salt  mines  is  allowed  to  evaporate  in  large  pans,  leaving  the  salt 
crystals. 


the  sulphur.  The  next  pipe  carries  com- 
pressed air  which  blows  the  melted  sulphur 
out  through  the  third  pipe,  very  much  as 
natural  gas  blows  petroleum  out  of  the  rock 
layers.  The  melted  sulphur  cools  and 
hardens  into  great  piles  almost  like  moun- 
tains. The  sulphur  is  broken  up  by  blast- 
ing, loaded  with  steam  shovels,  and  taken 
to  the  factory.  This  process,  the  experts 
say,  is  too  good  to  last  long,  because  in  a 
short  time  the  supply  in  Texas  and  Louisi- 
ana will  be  exhausted  and  we  shall  have  to 
depend  upon  the  sulphur  ores. 

Reclaiming  a by-product.  When 
smelter  fumes  killed  vegetation,  laws  were 
passed  compelling  the  smelters  to  stop  it. 
Then  they  learned  how  to  make  sulphuric 
acid  from  this  waste  product.  Scientific 
study  has  shown  the  way  to  make  hun- 
dreds of  useful  products  from  things  that 
had  been  waste. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

How  well  did  you  read?  1.  What  state  has 
almost  a monopoly  of  pure  sulphur? 

2.  What  surprising  things  does  the  table  on  page 
361  tell  you  about  sulphur  production? 

3.  What  will  sulphur  fumes  do  to  vegetation? 

4.  From  what  is  sulphuric  acid  made? 

5.  What  is  superphosphate? 

6.  When  oirr  supply  is  exhausted,  how  can  we 
then  secure  sulphur? 

7.  Who  can  make  the  longest  list  of  uses  for 
sulphur? 


Asbestos.  Dissolve  a bit  of 
salt  in  some  water.  Evaporate  the 
water.  You  will  find  the  salt  in 
the  form  of  crystals.  Asbestos  is 
a crystal  urdike  any  other  crystal 
in  that  it  is  so  long  and  stringy 
that  it  can  be  spun  into  thread 
and  woven  into  cloth.  Asbestos 
is  sometimes  called  mineral  wool. 
It  will  not  burn,  and,  therefore,  serves 
many  purposes  that  no  other  fiber  can 
serve.  Men  who  tend  the  hot  furnaces 
wear  gloves  of  asbestos.  Asbestos  is  used 
chiefiy  for  insulating  material  to  keep  heat 
from  escaping  from  steam  pipes  and  boilers. 

World -wide  salt.  Salt  is  greatly  desired 
by  every  people.  Many  animals  will  walk 
long  distances  to  get  a Hck  of  salt.  Every 
river  carries  a httle  salt  to  the  sea,  and  sea 
water  itself  contains  salt  to  about  3 per 
cent  of  its  weight.  It  is  an  easy  matter  to 
get  salt  in  seacoast  countries  having  a dry 
season.  Make  a little  pond  of  sea  water, 
let  the  water  dry  up,  then  scrape  up  the 
salt  that  remains  in  the  bottom  of  the  pond. 
This  is  done  on  the  shores  of  Spain,  Italy, 
southern  France,  India,  Arabia,  some  of  the 
West  Indies,  San  Francisco  Bay,  Great  Salt 
Lake,  and  in  many  other  parts  of  the  world. 

Rock  salt.  Long  ago  Nature  seems  to 
have  dried  up  whole  arms  of  the  sea,  leaving 
thick  layers  of  rock  salt  which,  when  un- 
covered, can  be  mined  hke  any  other 
mineral.  Buried  layers  of  rock  salt  are 
found  in  Germany,  Austria,  France,  Eng- 
land, Kansas,  California,  and  in  many  other 
places,  but  especially  in  the  Lakes  region 
of  the  United  States — Michigan,  New  York, 
and  Ohio — and  in  Texas.  Rain  water 
which  soaks  into  the  earth  in  these  locali- 
ties may  come  out  as  a spring  of  salty 
water.  The  Indians  evaporated  such  water 
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iand  obtained  salt  before  the  white  man 
came.  Evaporation  of  salty  spring  water 
was  taught  the  people  of  northern  England 
by  the  Romans. 

Today  men  dig  wells  to  get  salt  water. 
They  open  a mine  and  dig  rock  salt.  Nearly 
all  of  oirr  rock  salt  is  mined  in  New  York, 
Michigan,  Kansas,  and  Louisiana.  By  a 
method  even  more  simple,  a pipe  is  sunk 
into  the  ground  and  water  is  sent  down. 
The  water  dissolves  the  salt,  the  brine  is 
pumped  out  or  runs  out  of  the  well,  and  the 
water  is  evaporated.  By  this  piping  proc- 
ess, hundreds  of  thousands  of  tons  of  salt, 
in  the  form  of  brine,  run  each  year  into 
chemical  works  in  Syracuse  and  other  cities 
in  the  Lakes  region,  to  be  manufactured 
directly  into  soda  ash  and  other  chemicals 
important  in  the  household  and  the  factory. 

Potash  and  nitrate  of  soda — mineral 
neighbors  of  salt.  The  same  conditions 
that  made  salt  deposits  seem  to  have  made 
deposits  of  potash  and  nitrate  of  soda. 
The  great  potash  deposits  of  Germany  and 
Alsace  (Rhine  Valley,  France)  have  layers 
of  salt  associated  with  them. 

Once  upon  a time,  the  desert  of  northern 
Chile  seems  to  have  been  an  arm  of  the 
sea,  and  much  sea  water  appears  to  have 
evaporated  there.  The  ground  is  now 
white  for  miles  with  layers  of  salt  and  also 
with  layers  of  nitrate  of  soda.  Dirty 
nitrate  is  shoveled  into  tanks  of  water 
where  the  nitrate  dissolves.  The  water  is 
then  evaporated. 

Gypsum.  This  soft  white  mineral — one 
of  the  combinations  of  lime — is  found  in 
large  beds  in  many  parts  of  the  world.  It 
is  used  to  make  plaster  of  Paris,  some  kinds 
of  cement,  and  for  fiUing  of  wallboards 
which  are  used  increasingly  in  inexpen- 
sive buildings.  The  United  States,  Great 
Britain,  France,  and  Canada  are  the  chief 
producers  of  gypsum. 

THINGS  TO  DO  AND  THINK  ABOUT 

Some  salt  problems.  You  should  know  first 
that  a cubic  foot  of  sea  water  weighs  64.3  lb.,  that 
3 per  cent  of  its  weight  is  salt;  a mile  is  5280  feet. 

1.  How  much  salt  in  a cubic  foot  of  sea  water? 


Fig.  A.  A thousand  feet  underground  in  a German 
potash  mine. 


Fig.  B.  Asbestos-bearing  rock  just  as  it  comes  from 
the  mine. 


2.  How  much  salt  in  a cubic  mile  of  sea? 

3.  Name  three  ways  of  obtaining  salt. 

An  extra -hard  one.  How  much  salt  is  there  in 
the  sea  if  there  are  150,000,000  square  miles  of  sea 
surface  averaging  one  mile  in  depth? 

Extra  credit.  Write  to  United  States  Geologi- 
cal Survey  for  list  of  recent  publications  on  our 
potash  industry.  Get  one  and  make  a report  to  the 
class. 
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Fig.  A.  One  of  the  plants  from  which  the  beautiful  Georgia  marble  comes.  At  the  right  are  quarries.  In  the 
center  are  the  buildings  surroxmded  by  yards  of  cut  marble. 


UNIT  4— BUILDING  STONE,  SAND, 
AND  GRAVEL 


Meeting  Conditions.  Show  various  uses 
of  stone  and  sand  to  men  making  their  living 
by  different  methods. 

Sand  and  gravel.  While  there  is  some 
sand  in  almost  every  soil,  this  useful  build- 
ing material  is  found,  due  to  the  action  of 
water,  in  greater  amounts  in  certain  places. 
Waves  beating  upon  the  shore  carry  away 
the  Hghter  particles  of  earth  and  leave  tens 
of  thousands  of  miles  of  sandy  beach. 
Rivers  and  smaller  streams,  carrying  their 
load  of  earth  and  sandy  material,  drop  the 
heavier  sand  and  carry  the  hghter  material 
farther.  Thus  sand  is  deposited  at  a 
certain  place  in  most  streams  and  there  it 
forms  a sandbar.  You  can  get  sand  at  the 
same  place  after  every  flood.  Building  sand 
is  one  of  the  most  useful  and  vAdespread 
earth  materials.  If  the  water  that  makes 
sandbars  flows  svdftly,  it  leaves  beds  of 
gravel  instead  of  sand.  In  many  building 


operations,  cement,  sand,  gravel,  and  broken 
stone  are  mixed  together  to  form  concrete. 

Stone  suitable  for  building.  Stone  is 
less  common  than  sand.  Flood  plains  and 
coastal  plains,  both  built  by  running  water, 
usuaUy  do  not  contain  building  stone. 
Ascend  the  Mississippi  River  and  its 
mighty  branch,  the  Arkansas  River,  to  the 
city  of  Little  Rock,  and  you  will  not  find  a 
single  stone  that  Nature  has  made.  Little 
Rock  got  its  name  from  the  fact  that,  as 
explorers  ascended,  they  found  the  first 
stone  at  this  point. 

Except  for  flood  plains,  most  places  in 
the  world  have  within  a short  distance  some 
stone  vfith  which  men  can  build  a rough 
wall.  Certain  stones  are  especially  suitable 
for  making  buildings.  Such  stone  is  some- 
times quarried  (taken  out)  and  sent  to 
distant  markets. 

Soft  stone.  A stone  called  Bedford 
limestone  is  quarried  in  great  quantities  in 
Indiana  and  shipped  to  distant  places  be- 
cause the  stones  come  out  of  the  earth  soft. 
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almost  like  cheese.  Such  stone  can  be 
made  into  any  desired  shape,  after  which 
exposure  to  the  air  hardens  it. 

Hard,  durable  granite.  Granite  is  the 
original  mother  rock  of  which  the  earth 
seems  to  have  been  made.  Granite  is 
found  deep  under  the  base  of  many  moun- 
tain systems.  Granite  is  very  hard  and 
very  durable.  It  is  quarried  largely  on  the 
coast  of  Maine  because  it  is  there  exposed 
on  many  a hillside  close  to  good  harbors, 
whence  boats  can  carry  it  cheaply  to  New 
York  and  many  other  ports.  Granite 
quarries  in  Massachusetts  and  Vermont  are 
near  to  many  cities.  Those  in  North 
Carolina,  California,  Minnesota,  and  Wis- 
consin are  each  near  to  a large  market  or 
to  a large  area  having  no  granite. 

Norway  has  the  same  advantage  that 
Maine  has  and  exports  small  quantities  of 
granite  to  Great  Britain,  Germany,  the 
Netherlands,  and  even  to  Argentina 
as  return  cargo  for  the  wheat  ships. 

Beautiful  stone.  Marble,  both  white 
and  of  many  beautiful  colors,  is  the  most 
highly  prized  of  all  building  stones.  While 
marble  is  found  in  many  places  throughout 
the  world,  it  is  quarried  in  a few  places 
where  the  stone  is  of  unusual  quahty  or 
where  an  easy  means  of  marketing  exists. 
In  the  United  States,  Vermont  and  Ten- 
nessee produce  about  equal  amounts,  but 
fine  marble  is  also  produced  in  Georgia, 
Colorado,  and  Maryland. 

The  pure  white  marble  of  Carrara,  Italy, 
is  perhaps  the  finest  marble  in  the  world. 
It  is  used  for  statues,  and  can  be  found  in 
almost  every  sculptor’s  shop  and  every 
museum.  In  the  Library  of  Congress  at 
Washington,  marble  from  Algeria,  Belgium, 
Greece,  Italy,  Alaska,  Georgia,  New  York, 
Tennessee,  and  Vermont  was  used. 

THINGS  TO  DO  AND  THINK  ABOUT 

Use  your  dictionary.  Find  the  meaning  of; 
quarry,  durable,  beach,  ascend,  and  statue. 

For  your  investigation.  Find  buildings  or 
objects  in  your  neighborhood  in  which  materials 
mentioned  in  this  unit  have  been  used. 

Hold  a class  discussion.  Discuss  the  topic 
at  the  beginning  of  this  unit. 


Fig.  A.  Man  uses  many  more  metals  and  minerals 
than  we  have  space  to  tell  about  in  this  book.  They 
come  from  almost  every  corner  of  the  world.  This 
picture  shows  one  of  the  few  emerald  mines  in  the 
world.  In  the  tropic  forest  of  Colombia,  South  Amer- 
ica, the  men  are  digging  down  the  hillside  where  some 
unusual  thing  in  nature  caused  the  formation  of  those 
beautiful  crystals,  emeralds  so  highly  prized  as  jewels. 


Fig.  B.  A small  section  of  a limestone  quarry  at 
Bedford,  Indiana.  The  cuts  shown  in  this  picture  are 
about  eleven  feet  deep. 

CHAPTER  SUMMARY 

For  your  museum  collection.  Add  samples 
of  the  minerals  mentioned  in  this  chapter  to  your 
collection  of  minerals. 

The  stones  speak.  Choose  six  members  of 
your  class  and  let  each  one  represent  one  of  the  fol- 
lowing. Watch  for  anything  that  was  left  out  of 
the  report. 

I am  sand.  I am  granite. 

I am  limestone.  I am  marble. 

I am  building  stone.  I am  cement. 

What  have  you  to  say  about  conservation  of 
sand,  gravel,  and  cement? 
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Fig.  B.  Fibers  of  wool  much  magnified.  The  scales 
cause  them  to  make  yam  easily  and  also  to  stick  to- 
gether in  the  form  we  call  felt. 


Fig.  A.  Macedonian  woman  spinning  flax  with  the  whirling  stick.  Her  left  hand  regulates  the  size  of  the  thread. 
The  stick  on  which  the  thread  is  wrapped  and  tied  with  a half  hitch  spins  like  a top  and  does  the  twisting.  This 
is  the  distaff,  so  often  spoken  of  in  old  English  writings.  I have  myself  seen  women  doing  it  in  villages  in  Italy 
and  Persia  and  in  the  tents  of  the  Bedouin  in  Algeria  and  Iraq. 


CHAPTER  XXVI 


TEXTILES 

UNIT  1— A WIDESPREAD  INDUSTRY  BECOMES  CONCENTRATED 


Prove  This.  "Times  are  not  like  they  used 
to  be,”  said  an  old  man.  How  might  he  back  up 
that  statement  by  teUing  about  the  textile 
industry? 


Clothing.  Without  clothing  man  could 
not  hve  in  most  of  the  places  where  he  now 
makes  his  home.  The  first  clothing  was 
probably  the  skins  of  animals,  but  long 
ago  men  learned  to  twist  wool  and  plant 
fibers  into  thread  or  yarn  (Fig.  246-A)  and 
to  weave  the  thread  into  cloth  (Fig.  248-A). 

Textiles.  The  term  textile  includes  all 
kinds  of  cloth  and  knit  goods.  Therefore, 
we  have  textile  factories  making  cloth  of 
wool,  cotton,  silk,  rayon,  flax,  jute,  ramie 
or  China  grass,  and  asbestos.  We  might 
divide  fibers  into  three  classes:  animal, 

vegetable,  and  mineral. 

A hand  industry.  In  the  poem,  ''The 
Courtship  of  Miles  Standish,”  Longfellow 
tells  us  that  spinning  and  weaving  were 


done  in  the  colonial  New  England  home. 
At  that  time  the  manufactinre  of  cloth  was 
a home  industry  in  all  continents.  It  had 
been  so  for  centuries,  and  the  method  still 
survives  in  millions  of  homes  in  China,  | 
Japan,  and  many  other  countries. 

The  English  cottage  industry.  In  | 
England  in  the  eighteenth  century  many  i 
people  hved  in  the  country.  Each  family  : 
usually  had  a httle  cottage  with  a few  ; 
acres  of  land,  a cow,  pigs,  and  chickens,  i 
The  family  raised  most  of  the  food  its  ' 
members  used.  The  man  was  a spinner  or 
a weaver  for  most  of  the  year,  but  in  harvest 
season  he  worked  on  neighboring  farms. 

The  Industrial  Revolution.  About 
the  time  of  our  Revolutionary  War,  certain 
Enghshmen  named  Hargreaves,  Cartwright, 
Crompton,  and  Arkwright  invented  ma- 
chines that  spun  thread  and  wove  cloth  by 
mechanical  power.  At  first  these  new 
machines  were  driven  by  water  power. 
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Fig.  A.  Mass  production  of  yam.  In  place  of  one  spinning  stick  of  the  old 
distaff  (Fig.  246-A)  the  modern  spinning  machine  has  600  to  800  spindles  and 
one  spinner  attends  to  them  all.  How  long  is  this  room? 


^ater  wheels  were  erected 
bn  many  small  streams 
that  flowed  from  the 
nountains  in  the  center 
of  England.  The  eastern 
streams  provided  power 
For  woolen  mills  in  York- 
shire. The  western 
streams  did  the  same  for 
IVEanchester.  This  dis- 
trict was  near  Liverpool, 

^ port  for  cotton  import. 

|rhe  west  winds  blowing 
in  from  the  sea  brought 
much  rain  which  filled  the 
streams  and  made  the 
air  damp.  In  dry  air 
cotton  threads  are  filled 
with  electricity  and  kink. 

In  damp  air  the  threads 
are  straight  and  can  be 
woven  more  easily.  This  was  an  impor- 
tant fact  in  the  beginning  of  the  industry. 
lAir  in  mills  is  now  dampened  artificially. 

I In  a short  time  after  the  machines  were 
invented  the  British  cotton  industry  out- 
Igrew  the  small  water-power  mills  of  the 
Lancashire  region,  but  fortunately  coal  was 
at  hand  to  drive  the  engines.  Because 
I of  her  coal  fields,  England  was  able  to 
I develop  factories  to  such  an  extent  that 
jEnghsh  cotton  goods  went  wherever  British 
! ships  could  take  them.  Her  woolens,  too, 
'were  famous  in  many  lands.  The  United 
Kingdom  had  a great  industrial  boom. 

I Her  cities  grew,  she  imported  food,  and 
'she  became  a great  manufacturing  and  ex- 
I porting  country.  By  the  middle  of  the 
nineteenth  century,  England  called  herself 
''the  workshop  of  the  world.” 

The  machines  are  introduced  into 
1 America.  Shortly  after  the  factory  system 
began  in  Britain,  some  British  machine 
makers  came  to  New  England.  There  they 
made  machines  hke  those  used  in  old 
England. 

I New  England  was  ready  for  this  in- 
I dustry.  She  had  rich  men  who  had  made 
i fortunes  in  fishing  and  whaling,  and  who 


were  glad  to  invest  money  in  the  new 
factories.  The  New  England  air,  blown  in 
from  the  Atlantic,  was  damp  enough  for 
satisfactory  weaving.  To  furnish  power 
for  the  machines,  New  England  had  many 
waterfalls  on  many  small  streams.  Many 
of  these  water-power  sites  and  early  mill 
towns  were  close  to  the  ports  where  ships 
could  unload  cotton  from  Charleston  and 
Savannah,  and  from  which  they  could 
carry  finished  goods  to  many  American 
ports.  New  England  was  also  near  to  the 
ports  at  which  immigrants  from  Europe 
arrived.  As  a result,  her  cotton  mills  grew 
almost  as  fast  as  those  of  England  had 
grown. 

In  time,  many  factories  needed  more 
power  than  could  be  supplied  by  water 
wheels  and  so  some  coal  was  used.  Boats 
bringing  coal  from  Norfolk,  Baltimore, 
Philadelphia,  and  New  York  Bay  could 
land  it  close  to  the  mills  in  Providence,  New 
Bedford,  Boston,  and  many  other  ports. 
Then  New  England  became  a land  of  cities 
much  as  old  England  had  become.  There 
are  now  huge  cotton  mills  with  hundreds  of 
workers  in  Fall  River,  New  Bedford, 
Holyoke,  and  Lowell,  Massachusetts;  Paw- 
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UNIT  2— A TEXTILE  INDUS- 
TRY DEVELOPS  IN  THE 
SOUTHERN  STATES 


Locating  a Factory.  A company 
wishes  to  operate  a cotton  mill  either 
in  New  England  or  in  the  South. 
What  arguments  can  you  offer  in 
favor  of  each  place? 


The  new  era  of  machinery. 
The  spinning  and  weaving  ma- 
chines in  use  before  1880  required 

Fig.  A.  This  woman  in  Madagascar,  dressed  up  in  European  clothes,  more  skill  in  operating  them 

is  weaving  by  a method  thousands  of  years  old.  The  long  threads  than  do  the  later  models.  More 
that  run  toward  this  woman  are  called  You  can  see  the  u;oo/  rn  • . i • j -j. 

thread  is  passed  between  the  warp  threads.  Modem  machine  looms  GniCient  macmnery  maue  It  possi- 
are  automatic,  so  that  one  weaver  can  attend  to  dozens  of  them  ble  for  the  COtton  industry  to  Spread 

to  almost  any  country  that  would 
buy  machinery  from  New  England  or  old 


— mass  production  of  cloth  (Fig.  287-A). 

tucket  and  Providence,  Rhode  Island; 
Manchester  and  Nashua,  New  Hampshire; 
and  in  many  other  towns. 

Several  different  businesses.  It  is 
unusual  for  one  miQ  to  take  bales  of  cotton 
and  make  finished  cloth.  It  is  much  more 
usual  for  one  mill  to  spin  yarn  and  for 
another  null  to  weave  the  yarn  into  cloth. 
The  cloth  then  goes  to  the  bleacher.  In 
former  times  the  cottage  weaver  spread  the 
cloth  upon  the  grass  of  the  fields  so  that  the 
sun  might  bleach  it.  Bleaching  is  now  done 
in  buildings  by  chemical  processes.  Today 
there  are  factories  that  do  only  bleaching. 
In  the  early  days  the  lakes  and  ponds  of 
New  England  furnished  the  large  quantity 
of  clear  water  that  was  needed  for  bleaching. 

Cloth  goes  to  the  dyer  to  be  colored. 
Some  goes  to  the  printer,  where  figures  are 
printed  on  it  by  machinery.  For  ages,  in 
all  countries,  cloth  had  been  printed  by 
hand,  which  means  that  the  printer  used  a 
block  of  wood  upon  which  a design  had  been 
carved.  He  dipped  the  carved  block  of 
wood  into  dye  and  pressed  it  on  the  cloth 
in  somewhat  the  same  way  that  we  use  a 
rubber  stamp. 

SEARCH  YOUR  OWN  MIND 

A good  set  of  questions.  See  which  member 
of  the  class  can  write  the  best  set  of  questions  to 
get  the  important  things  out  of  this  unit. 


England. 

The  old  loom  required  very  careful  watch- 
ing. If  a thread  broke  and  the  operator 
did  not  see  it,  the  result  was  a bad  flaw  in 
the  cloth.  Today  the  automatic  looms  very 
kindly  stop  and  wait  the  moment  a thread 
breaks.  About  aU  the  operator  has  to  do 
is  to  put  in  spindles  of  yarn  and  tie  knots 
when  the  threads  of  yarn  break.  The  ma- 
chine does  the  rest  and  winds  the  cloth  into 
a great  roll.  Sonietimes  one  weaver  tends 
40  looms  or  even  more.  Of  course  the 
textile  factory  needs  machinists,  electri- 
cians, chemists,  and  managers,  but  most  of 
the  workers  require  far  less  skill  than  was 
necessary  in  the  early  days  of  machinery, 
and  still  less  than  was  needed  on  the  hand 
loom  of  our  great-grandmothers. 

The  cotton  industry  in  the  Southern 
States.  Our  Southern  States  have  great 
resomces  for  cotton  manufacturing.  The 
cotton  field  and  the  factory  are  close  to- 
gether. I have  seen  cotton  growing  in 
Georgia  just  outside  the  cotton-mfll  window. 

Power  costs  less  in  the  South  than  in  New 
England.  The  Southern  Appalachians  are 
high  and  have  a heavy  rainfall  both  winter 
and  summer.  Many  streams  flow  down 
across  the  Piedmont  and  the  Atlantic 
Coast  Plain  and  give  opportunity  for  power 
plants  to  send  out  thousands  of  horse  power 
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Fig.  A.  Mills  and  villages  much  like  this  may  be  seen  in  Virginia,  North  Carolina,  South  Carolina,  Georgia, 
Alabama,  and  Tennessee.  This  is  a good  illustration  of  mass  production  of  yarn,  cloth,  and  knit  goods.  What 
does  the  picture  show  you  about  the  cost  of  living? 


of  electric  energy.  If  power  derived  from 
water  is  not  enough,  the  coal  fields  are  not 
far  away. 

The  people  in  the  Southern  mountains 
and  in  the  neighboring  tobacco  regions 
have  small  farms  and  large  famihes,  so 
there  are  many  workers  to  go  into  the  cot- 
ton mills.  They  work  for  lower  wages  than 
people  do  in  Massachusetts.  One  reason 
for  this  is  that  the  cost  of  hving  is  less  in 
the  South.  Houses  may  be  built  for  less 
money  because  the  winter  is  not  so  cold, 
and  the  fuel  bill  for  heating  the  house  is 
less.  Clothing  costs  less;  one  scarcely  needs 
gloves  or  a heavy  overcoat.  (Fig.  249- A.) 

Many  of  the  Southern  mills  are  located 
in  country  towns  where  the  worker  can 
have  a garden.  The  long  growing  season 
there  gives  him  a chance  to  raise  more 
vegetables  than  could  be  grown  in  a New 
England  garden. 

The  Southern  coast  states  have  many 
good  ports  and  navigable  rivers,  and  in  the 
twenty  years,  1880-1900,  tlieir  railroad 
mileage  increased  166  per  cent. 


Labor  and  the  cotton  output.  The 
Southern  workers,  unaccustomed  to  the 
new  industry,  were  not  so  skilful  as  those 
of  the  North,  so  at  first  they  made  the 
coarser  kinds  of  cloth.  But  year  after  year 
the  workers  became  more  skilful  and  made 
finer  cloth.  In  a recent  year  North  Caro- 
Hna  manufactm-ed  cotton  goods  of  greater 
total  value  than  Massachusetts  did. 

There  are  very  large  mills  at  Charlotte 
and  Greensboro,  North  CaroHna;  Spartans- 
burg,  Greenville,  and  Columbia,  South 
CaroHna;  Atlanta  and  Augusta,  Georgia, 
and  many  smaUer  towns. 

THINGS  TO  DO  AND  THINK  ABOUT 
A new  textile  center.  The  new  South  is 
acting  as  a magnet  in  pulling  textile  factories  to 
it.  Copy  the  following  chart  on  a large  piece  of 
paper  and  fill  in  the  blanks  with  reasons  why  the 
factories  are  being  pulled  to  the  South. 

1.  

2.  

3.  

4.  

5.  
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Fig.  A.  Girl  operatives  making  stockings  in  a large  hosiery  mill  in  North  Carolina. 


UNIT  3— THE  TEXTILE  INDUSTRY 
SPREADS  TO  MANY  LANDS 


A Question  for  the  British  and  Others. 
Will  the  United  Kingdom  continue  to  be  the 
workshop  of  the  world? 

An  industry  easy  to  start.  A group  of 
men  with  some  capital,  wishing  to  start  a 
cotton  mill  in  Winnipeg,  Buenos  Aires,  or 
Cairo,  would  find  the  task  relatively  simple. 
If  they  are  starting  a weaving  mill,  they 
can  buy  looms  in  the  United  States,  Great 
Britain,  France,  or  Switzerland  and  hire  a 
few  weavers  to  teach  the  people  to  make 
cloth.  Yarn  can  be  bought  from  many 
countries.  Great  Britain  exports  yarn  far 
and  wide,  even  to  distant  China. 

Britain’s  European  rivals.  Cotton 
factories  similar  to  those  of  Great  Britain 
and  the  United  States  have  been  built  in 
France,  Germany,  Belgium,  Holland,  Den- 
mark, Czechoslovakia,  Switzerland,  Italy, 
Spain,  and  Hungary.  The  people  of  these 
countries  operate  machines  well.  The  tex- 
tile manufacturers  of  these  countries  supply 
most  of  the  needs  of  their  own  people.  In 
some  cases  goods  are  made  for  export. 
Textiles  are  important  exports  from  France, 


Germany,  Italy,  Switzerland,  and  Czecho- 
slovakia. 

Brazil.  Brazil  has  placed  heavy  tariffs 
upon  imported  textiles.  Textile  machinery 
was  bought  in  Europe  and  hydroelectric 
plants  were  built.  Now  Brazil  manu- 
factures most  of  the  textiles  she  uses.  In 
1840,  Great  Britain  took  two  thirds  of  the 
raw  cotton  export  of  the  United  States;  now 
she  takes  but  a seventh. 

Cotton  in  eastern  Asia.  British  capL 
tahsts  built  cotton  miUs  in  India.  Indian 
capitalists  built  other  mills  Hke  them. 
More  and  more  of  the  cotton  cloth  needed 
in  India  was  made  in  home  factories.  Less 
and  less  was  imported  from  Great  Britain, 
until  now  Indian  cotton  goods  are  shipped 
to  the  Straits  Settlements,  Ceylon,  Aden, 
Persia,  Iraq,  and  to  Tanganyika,  a large 
colony  in  east  central  Africa.  This  is  cut- 
ting in  on  the  British  market.  But  even 
worse  for  Britain  is  the  fact  that  Japan  has 
developed  a textile  industry  of  her  own  and 
is  now  exporting  large  quantities  of  cotton 
cloth  to  China,  India  Netherlands  East 
Indies,  and  Cape  Province. 

Japan  has  recently  sold  silk  goods  in  the 
United  Kingdom  and  Italy.  In  fifteen 
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, years,  1913-28,  Japan’s  production  of  silk 
I and  cotton  textiles  increased  from  142  mil- 
lion  to  588  million  dollars  and  her  exports 
from  36  to  226  million.  Japan  deliberately 
set  out  years  ago  to  follow  the  example  of 
England:  to  buy  raw  materials,  to  manu- 
facture, to  sell  abroad,  and  to  be  able  to 
i buy  food  for  her  large  and  growing  popula- 
tion. The  competition  of  Japan  and  Great 
Britain  will  be  one  of  the  interesting  things 
to  watch. 

I A few  modern  cotton  mills  have  been 
I bunt  in  China.  If  China  will  stop  her  civil 
wars  and  settle  down  to  work  in  the  Western 
manner,  Europe  and  America  will  sell  her 
machinery  and  other  goods  much  as  they 
have  sold  these  things  to  Japan. 

The  woolen  industry.  This  industry 
; does  not  differ  from  the  cotton  industry  in 
j any  important  principle.  The  woolen  in- 
i dustry  uses  a different  raw  material;  makes 
a warmer  cloth  used  for  men’s  suits  and 
I overcoats,  women’s  warm  dresses,  blankets, 
carpets,  and  other  heavy  articles.  Like 
the  cotton  industry,  the  wool  industry  takes 
a raw  material,  removes  the  impurities, 
grades  the  fibers,  smooths  them,  spins  the 
thread,  weaves  it,  and  puts  it  through  the 
various  processes  necessary  to  make  the  raw 
; material  for  the  clothing  manufacturer. 

! Like  the  cotton  industry,  the  woolen 


industry  moved  from  the  home  to  the 
factory.  England  led  the  world  in  making 
woolen  goods.  The  finest  woolens  used  in 
the  United  States  still  come  from  York- 
shire, England,  just  over  the  ridge  from 
Lancashire. 

This  industry  also  came  to  America, 
where  most  of  the  early  factories  were  in 
New  England  and  Philadelphia.  The  in- 
dustry has  not  moved  to  the  South.  Its 
chief  centers  are  stiU  Lawrence,  LoweU,  and 
Worcester,  Massachusetts;  the  vicinity  of 
Providence,  Rhode  Island;  Yonkers,  New 
York;  and  Philadelphia. 

Raw  material  for  textiles.  In  the 
United  States  not  enough  wool  is  grown  to 
supply  our  own  needs.  We  usually  im- 
port more  than  200,000,000  pounds  of  wool 
yearly.  We  get  fine  wool  for  clothing  from 
Austraha  and  Argentina,  coarse  wools  for 
carpet  from  the  flocks  of  the  Asiatic  nomads 
and  from  the  Highland  flocks  of  Scotland. 

Silk  and  rayon.  The  manufacture  of 
silk  cloth  had  its  origin  in  China.  China, 
Japan,  and  Italy  now  produce  most  of  the 
world’s  raw  silk.  France  and  Spain  pro- 
duce lesser  amounts.  The  silk  mills  of  the 
city  of  Lyon,  France,  are  not  far  distant 
from  the  silk  growers  of  southern  France. 
These  mills  have  long  been  famous  for  their 
beautiful  brocades. 
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Fig.  A.  What  does  this  graph  tell  about  the  textile 
industry  in  New  England  and  in  oxir  Southern  States? 

People  in  the  United  States,  being  richer 
than  those  of  any  other  nation,  wear  more 
silk  than  do  the  people  of  any  other  nation 
and  import  more  silk  than  do  all  other 
nations  combined.  In  some  years  silk,  both 
raw  and  manufactured,  is  our  chief  import, 
most  of  it  coming  from  Japan.  Without 
the  money  derived  from  silk,  Japan  would 
be  almost  ruined. 

The  silk  manufacturers  built  their  miUs 
near  other  industries  that  furnish  occupa- 
tion for  men.  Women  and  girls  of  the 
family  work  in  the  silk  mills.  Thus, 
Paterson,  New  Jersey,  where  there  are 
many  machine  shops,  has  become  the 
greatest  silk  manufacturing  center  of  the 
United  States.  Paterson  has  526  estabhsh- 
ments,  13,000  workers  and  officials,  and 
makes  one  ninth  of  the  national  output. 
Large  silk  mills  are  near  the  coal  mines  of 
Scranton  and  Wilkes-Barre,  Pennsylvania, 
and  the  cement  plants  of  Allentown  and 
Easton,^Pennsylvania. 

Rayon  manufacture.  Rayon  manu- 
facture is,  from  the  standpoint  of  business, 
merely  another  kind  of  silk  manufacturing, 
the  product  costing  less.  Rayon  is  made  as 
nearly  as  possible  to  look  and  wear  like  silk. 

Knit  goods.  Women  stiU  knit  by  hand, 
but  nearly  all  of  the  hundreds  of  millions 
of  dollars’  worth  of  hosiery  and  knitted 
underwear  produced  in  the  United  States 
is  made  by  machines  which  turn  out  the 
product  with  amazing  speed,  using  cotton, 
silk,  rayon^  or  wool  according  to  the 


demands  of  the  market.  Knitting  mills 
are  scattered  throughout  the  textile  districts 
of  New  England,  North  Carohna,  and 
Pennsylvania,  and  also  through  Tennessee, 
Wisconsin,  and  many  other  states.  They 
are  numerous  also  in  the  textile  manufac- 
turing countries  of  Europe,  where  the  needs 
of  the  people  are  almost  the  sam.e  as  are  the 
needs  of  the  American  people. 

THINGS  TO  DO  AND  THINK  ABOUT 

Map  location  game.  Who  is  going  to  be 
caught?  If  you  do  not  want  to  be  caught,  be  able 
to  locate  every  country  or  city  mentioned  in  this 
unit.  Choose  a class  leader  and  let  him  name 
some  country  mentioned  and  call  upon  someone 
to  locate  it.  If  the  person  called  upon  fails, 
one  is  taken  from  his  score. 

Some  problems  to  figure.  What  do  you 
learn  about  Great  Britain’s  textile  business  by 
studying  the  table  on  page  362? 

Finding  reasons.  Find  reasons  to  prove  the 
following  statements: 

1.  Textile  factories  are  spreading  from  country 
to  country. 

2.  Japan’s  textile  production  has  increased 
during  the  last  twenty  years. 

3.  The  woolen  industry  resembles  the  cotton 
industry. 

4.  The  United  States  does  not  supply  sufficient 
wool  for  herself. 

5.  Rayon  manufacturing  is  similar  to  silk 
manufacturing. 

CHAPTER  SUMMARY 

New  words  or  expressions.  Use  the  following 
words  or  expressions  in  sentences  referring  to  the 
text:  textile,  jute,  asbestos,  ramie,  bleaching, 

spindle,  hydroelectric  plants,  fibers. 

Studying  figures.  How  many  striking  things 
does  Table  42,  page  362,  tell  you?  Can  you  give 
reasons  for  some  of  them? 

The  meaning  of  pictures.  Examine  the 
pictures  in  this  chapter  and  tell  what  important 
thing  or  things  each  one  shows. 

A textile-center  map.  In  this  chapter  have 
been  mentioned  many  textile  centers  in  the 
United  States.  Locate  these  centers  on  a map. 

For  your  class  museum.  Bring  small  samples 
of  various  kinds  of  cloth  to  class.  Make  a display 
of  these  the  same  as  you  did  of  the  minerals. 

For  extra  credit.  1.  Make  special  reports  on: 

(a)  Hargreaves,  Cartwright,  or  Arkwright. 

(b)  The  spinning  jenny,  the  flying  shuttle,  the 

cotton  gin,  or  the  sewing  machine. 

2.  Choose  one  member  of  your  class  to  report 
on  ramie.  Tell  the  findings  that  science  has  made 
so  far  and  also  its  future  possibilities. 
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Fig,  A.  This  machine  is  one  of  the  tools  that  gives  us  machinery.  The  platform  on  which  the  man  stands 
revolves,  and  pieces  of  metal,  20  feet  in  diameter,  can  be  fastened  to  it,  will  revolve  with  it,  and  can  be  given 
smooth  circular  surfaces  or  have  holes  bored  in  them.  Near  the  man’s  elbow  is  one  of  the  two  cutting  tools 
now  engaged  in  shaping  the  outside  of  the  large  piece  of  metal.  The  cutting  tools  move  six  feet  verticaUy  and 
ten  feet  horizontally.  Planers  and  lathes  work  in  much  the  same  way, 

CHAPTER  XXVII 

MACHINERY  AND  VEHICLES 

UNIT  1— THE  MACHINE  TOOL  AND  THE  AUTOMOBILE 


Which  Are  They?  What  two  things  have 
done  the  most  to  change  our  manner  of  living 
since  machines  began  to  make  machines? 
Explain. 


How  the  neighborhood  has  been  ex- 
tended. Thirty  years  ago  when  a farmer 
wanted  to  take  a short  journey — say  of 
twenty  miles — he  probably  went  in  a 
vehicle  drawn  by  a horse.  To  go  and 
, return  required  the  best  part  of  a day. 
Today,  in  his  automobile,  he  may  go  the 
same  distance  in  less  than  an  hour.  Thirty 
years  ago  the  farmer  knew  few  people  more 
than  fifteen  miles  from  home.  Now  he 
knows  people  who  live  much  farther  away. 

I His  children  used  to  go  to  a little  one- 
room  schoolhouse,  where  all  grades  were 
in  one  room.  Nowadays  the  school  bus 
' carries  the  farmer’s  children  several  miles 


to  the  graded  school  and  to  the  high  school. 

People  now  five  ten,  twenty,  or  thirty 
miles  from  a city  and  go  in  their  own  auto- 
mobiles to  the  city  to  work.  Many  take 
trips  and  vacations  in  automobiles,  going 
from  town  to  town,  from  camp  to  camp, 
from  coast  to  coast. 

George  Washington’s  coach.  George 
Washington’s  coach  was  built  by  the  coach- 
maker,  one  piece  at  a time.  If  a part 
broke,  the  coachmaker  made  a new  piece 
and  repaired  the  coach.  Today,  if  a part 
in  your  automobile  breaks,  you  go  to  the 
nearest  agent  who  sells  your  make  of  car. 
He  gets  a duphcate  part  from  a shelf  in 
his  stockroom,  puts  the  part  in  place,  and 
you  are  soon  on  your  way  again.  This 
difference  in  process  has  made  great  changes 
in  the  manner  of  living  in  many  parts  of 
the  world.  The  changes  came  because  of 
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Fig.  A.  One  of  the  great  automobile  plants  near  Detroit.  Can  you  find  the  artificial  harbor,  the  ore  boat, 
ore  pile,  blast  furnaces,  the  huge  workshops,  and  the  town  beyond? 


machine  tools,  which  means  machines  that 
make  machines. 

The  automobile.  In  an  automobile 
factory  (Fig.  254-A)  we  see  a ladle  of  molten 
metal  poured  into  a mold  to  make  an  engine 
block.  When  the  metal  cools,  the  block  is 
put  into  a machine  tool  called  a planer 
(Fig.  253- A),  where  engine  power  drives  a 
sharp-cutting  tool  against  it  and  smooths 
its  surface.  The  block  next  goes  to  the 
boring  machine,  which  bores  holes  in  it  to 
become  the  cyhnders  of  the  engine.  Other 
machine  tools,  called  lathes,  take  this  or 
other  pieces  of  metal  and  turn  them  against 
chisels  to  make  a curved  surface.  A base- 
ball bat  is  the  result  of  lathe  work.  Still 
other  machine  tools,  called  shapers,  cut 
grooves  as  desired.  Milling  machines  cut 
grooves  in  the  edge  of  a wheel  and  the  wheel 
becomes  a cogwheel.  These  five  machine 
tools — ^lathes,  planers,  boring  machines, 
miUing  machines,  and  shapers — make  a 
piece  of  metal  into  almost  any  shape 
imaginable. 

Increase  in  the  number  of  automo- 
biles. In  1896  there  were  four  automobiles 
in  the  United  States;  in  1900,  8000;  in 
1910,  468,000;  in  1920,  9,232,000;  and  in 
1933,  24,317,000.  This  great  increase  has 
resulted  because  we  have  used  standardiza- 
tion, interchangeable  parts,  and  mass  pro- 
duction in  the  making  of  most  kinds  of 
machinery,  including  automobiles. 

Mass  production.  It  may  take  half  a 
day  to  set  a machine  tool  (Fig.  253-A)  to 
machine  even  a smaU  piece.  ^ The  tool, 


when  set,  may  machine  a smaU  piece  in 
five  minutes.  Over  and  over  again,  the 
machine  can  make  similar  pieces  without 
being  reset.  If  it  is  only  to  be  used  in 
making  one  kind  of  piece  or  even  only  one 
piece,  the  machine  may  be  a very  simple 
(inexpensive)  one.  The  operator  soon 
learns  how  to  use  such  a machine,  and 
can  do  the  work  very  easily,  quickly,  and 
cheaply. 

The  assembly  line.  Different  depart- 
ments in  the  automobile  factory  make  the 
different  parts — steering  wheels,  engine, 
wheels,  and  other  parts.  In  the  final 
assembly  a moving  platform  carries  the 
automobile-in-the-making  past  a fine  of 
workmen,  each  of  whom  stands  ready  to 
put  on  his  particular  bolt  or  part  with  skill 
and  speed.  In  a short  time  the  whole 
machine,  with  each  of  its  5000  or  more  parts 
in  place,  is  ready  to  run. 

The  advantages  of  mass  production. 
Standardization  and  interchangeable  parts, 
and  their  result,  mass  production,  have 
made  automobiles  less  costly.  Where  these 
methods  are  used,  articles  cost  less  than  in 
a factory  where  fewer  cars  are  made  and 
where  the  machines  must  be  frequently  re- 
set to  make  different  required  parts.  Were 
it  not  for  tariffs  in  foreign  countries,  there 
would  be  but  few  automobiles  made  any- 
where except  in  the  United  States.  More 
than  70  per  cent  of  all  the  automobiles  in 
Denmark  come  from  the  United  States. 

Some  automobiles  are  made  in  United 
Kingdom,  France,  Belgium,  Germany,  and 
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I Fig.  A.  Mass  production.  The  assembly  line  in  a clock  factory.  Clocks  move  on  the  belt  from  worker  to  worker 
! imtil  the  last  person  puts  on  the  last  piece  of  the  finished  clock.  They  need  to  make  6000  clocks  a day  to  make 

] it  pay  to  use  the  belt.  The  belt  saves  10  per  cent  of  the  cost  of  assembling.  Automobile  factories  use  the 
assembly  line.  It  is  one  of  the  devices  much  used  in  mass  production. 


[ Italy,  but  in  those  countries  high  tariffs  are 
I levied  against  American  machines.  To 
I avoid  the  tariffs,  American  companies  ship 
motor  parts  to  foreign  countries.  There 
they  have  assembly  plants,  and  they  also 
make  automobiles  in  some  foreign  coun- 
I tries.  But  even  so,  a cheap  British  car 
costs  about  50  per  cent  more  than  does  a 
similar  car  in  the  United  States.  Because 
wages  are  lower  in  England  than  in  the 
I United  States,  it  takes  three  or  fom-  times 
i as  many  days’  wages  to  buy  a car  there. 

Where  can  automobiles  be  made? 
i Brazil  bought  textile  machines  and  now 
1 makes  most  of  her  own  textiles;  but  not  a 
' single  automobile  is  made  in  Brazil.  The 
hundreds  of  parts  needed  for  automobiles 
require  many  hundreds  of  processes.  Even 
! in  the  United  States  scores  of  factories  must 
combine  their  produce  to  make  an  auto- 
, mobile.  Does  this  help  to  show  why  auto- 
! mobiles  are  not  made  in  South  America, 
I Africa,  the  most  of  Asia,  Mexico,  Central 
I America,  or  the  islands  of  the  sea?  The 
i motor  vehicle  and  other  machines  are  the 


products  of  highly  industrialized  countries. 
In  a recent  year  the  United  States,  the 
United  Kingdom,  and  Germany  made  84.3 
per  cent  of  the  world’s  machinery  (United 
States  57.6  per  cent;  United  Kingdom  13.6 
per  cent;  Germany  13.1  per  cent).  Most 
of  the  remainder  is  made  in  France,  Bel- 
gium, Italy,  Switzerland,  Czechoslovakia, 
and  Sweden.  A Httle  is  also  made  in  Japan. 

Where  automobiles  and  trucks  are 
made.  The  manufacture  of  automobiles 
and  trucks  is  centrahzed  in  a few  coun- 
tries, more  than  three  quarters  being  found 
in  the  United  States.  In  this  country  the 
industry  is  centralized  in  a remarkable  man- 
ner. Within  a short  period  of  time  some 
scores  of  companies  have  been  formed  to 
manufacture  automobiles,  but  only  a few 
remain.  Three  companies  now  make  nearly 
aU  the  automobiles  manufactured  in  the 
United  States. 

The  hard  wood  of  Ohio,  Indiana,  and  the 
Lakes  region  was  the  chief  material  used  for 
making  carriages  and  wagons  in  1900. 
Most  of  that  industry  was  located  between 
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success  of  Detroit  manufacturers 
caused  others  to  build  plants  in 
the  Detroit  area.  The  advantages 
were  many.  Wood  from  the  Great 
Lakes  forests  was  close  at  hand. 
The  Great  Lakes  waterway  was 
there  to  carry  wood,  coal,  iron, 
iron  ore,  and  steel.  The  Detroit 
area  was  near  the  center  of  pop- 
ulation of  the  United  States. 
It  afforded  good  transportation  by 
lake,  by  railroad,  by  truck,  and 
by  automobiles  on  their  own 
wheels.  The  Detroit  district  has 
twenty-seven  automobile  plants, 
and  seventy  other  plants  making 
bodies  and  parts  for  automobiles. 
One  half  of  the  workers  of  the 
1,500,000  people  who  hve  near 
Detroit  have  something  to  do  with 
making  automobiles.  Michigan 
makes  four  times  as  many  auto- 
mobiles as  Ohio,  the  second  state. 
There  are  important  manufactur- 
ing plants  at  Flint,  Lansing,  and 
Pontiac  in  Michigan;  at  Cleve- 
land and  Toledo  in  Ohio;  at 
Indianapohs  and  South  Bend, 
Indiana;  and  in  Wisconsin. 


Fig.  A.  This  testing  machine  in  the  University  of  California  labora- 
tory was  built  near  Philadelphia.  It  can  test  a piece  of  material  that 
is  33  feet  long  and  give  it  four  million  poimds  pressure  in  many  dif- 
ferent ways.  Much  study  and  investigation  and  testing  of  ma- 
terials are  necessary  in  designing  new  machinery. 


Cleveland  and  Chicago,  Indianapolis  and 
Detroit. 

The  automobile  was  really  a new  kind  of 
carriage.  In  fact,  some  carriage  makers 
turned  to  making  automobiles.  The  early 


THINGS  TO  DO  AND  QUESTIONS 
TO  ANSWER 

Words  to  use.  Make  a short  talk  to 
show  that  you  really  understand  one  of 
the  following  terms:  lathe,  planer,  bor- 
ing machine,  standardization,  inter- 
changeable parts,  mass  production,  as- 
sembly line,  setting  a machine,  tariff. 

Historic  characters.  Let  the  class 
divide  into  groups.  Each  group  elects 

a spokesman  who  says:  I am 

(some  historic  character) . In  my 

day . Then  let  him  teU  what 

machinery  he  had  and  how  it  was  made. 

The  automobile  manufacturer. 
TeU  about  the  advantages  or  disadvan- 
tages of  starting  an  automobile  plant 
in  Brazil,  Japan,  Central  America,  Michigan. 

A bit  of  arithmetic.  A man  receives  fifty 
cents  an  hour.  In  two  hours  he  sets  a machine 
tool.  In  six  minutes  he  machines  one  piece.  What 
is  the  total  labor  cost  for  two  pieces?  for  ten?  a 
hundred? 
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UNIT  2— SOME  OTHER  IMPOR- 
TANT MACHINE  INDUSTRIES 

Locating  an  Industry.  Where  should  one 
build  a new  factory  for  making  machinery? 

Nearness  to  market.  Which  takes  up 
more  spacu:  carloads  of  lumber,  steel  plates, 
steel  rods,  tin  plate,  glass,  blocks  of  copper, 
lead,  zinc,  kegs  of  nails,  boxes  of  bolts,  cans 
of  paint,  as  they  go  to  a machinery  factory, 
or  the  same  materials  made  up  into  ma- 
chinery and  sent  to  market?  The  answer 
to  that  question  shows  why  it  is  important 
for  a factory  that  makes  machinery  to  be 
near  its  market. 

Look  at  the  maps  that  show  the  pro- 
duction of  corn  (Fig.  87-A),  wheat  (Fig. 
63-A),  and  swine  (Fig.  105-B).  Do  they 
suggest  reasons  why  Chicago  and  places 
within  a hundred  miles  of  it  make  about 
two  thirds  of  all  the  tractors,  reapers,  har- 
rows, corn  planters,  cultivators,  and  other 
farm  machinery  used  in  the  United  States? 

Textile  machinery.  The  textile  in- 
dustry in  the  Southern  States  is  a new 
industry  in  that  region.  Textile  machinery 
is  not  made  there.  No  great  amount  of 
skill  is  required  to  run  a textile  machine, 
but  it  takes  a great  deal  of  skill  to  make  a 
textile  machine.  That  reason,  combined 
with  nearness  to  markets,  explains  the  fact 
that  in  the  textile-producing  northeast  part 
of  our  country,  with  its  long-estabhshed 
manufactures,  there  are  four  centers  for 
making  textile  machinery:  Worcester,  Mas- 
sachusetts; the  Providence-Fall  River-New 
Bedford  district;  the  Boston  district;  the 
Philadelphia  district. 

In  Europe  we  see  the  same  principles  at 
work.  A dozen  textile  towns  in  Lancashire 
around  Manchester  boast  of  the  fact  that 
they  also  manufacture  textile  machinery. 
Burnley,  one  of  these  towns,  claims  to  make 
more  looms  than  any  other  city.  Bolton, 
not  far  away,  where  the  firm  of  Dobson  and 
Barlow  was  founded  in  1790  by  Mr.  Dob- 
son, was  one  of  the  first  manufacturers  of 
textile  machinery  anywhere  in  the  world. 
These  Lancashire  textile-machine  manu- 

17 


Fig.  A.  The  ship  is  the  largest  thing  that  man  has 
moved.  He  builds  it  on  a sloping  way  and  lets  it  slide 
into  the  water.  The  modern  steel  steamship  is  a great 
job  of  machinery  building.  The  chief  centers  for 
shipbuilding  are  in  the  vicinity  of  New  York,  Philadel- 
phia, Boston,  Newport  News,  San  Francisco,  and 
Seattle.  In  Europe  important  centers  are  the  rivers 
Clyde  (Scotland)  and  Tyne  (England),  and  the  harbors 
of  Hamburg  and  Bremen. 

facturers  equipped  the  textile  mills  of  India, 
Japan,  and  Brazil  with  machinery.  With 
the  new  machines  those  countries  developed 
their  own  textile  industries  and  no  longer 
bought  so  much  cloth.  Thus  Britain  lost 
customers  for  cloth,  and,  as  a result,  her 
export  textile  industry  was  almost  ruined. 

Yorkshire,  the  center  of  the  British 
woolen-textile  industry,  is  the  center  for 
the  manufacture  of  machinery  for  woolen 
mills. 

Electrical  machinery  and  apparatus. 
Make  a list  of  the  different  kinds  of  ma- 
chines operated  by  electricity  and  you  will 
see  that  the  manufacture  of  electrical 
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machinery  is  one  of  the  great  industries  of 
the  United  States.  Because  this  type  of 
machinery  is  used  in  almost  every  village 
and  on  many  farms,  there  is  an  advantage 
in  its  being  made  near  the  center  of  popula- 
tion. This  helps  to  explain  why  the 
Chicago  district  makes  three  times  as 
much  electric  goods  as  the  Philadelphia 
district,  another  important  center.  The 
Philadelphia  district  is  followed  by  the  in- 
dustrial areas  of  New  York,  Pittsburgh, 
Cleveland,  and  southern  New  England. 

Locomotives  and  airplanes.  We  have 
a quarter  of  a million  miles  of  railway  in 
the  United  States,  but  we  have  only  sixteen 
locomotive  plants.  The  reason  that  there 
are  so  few  plants  is  because  of  mass  pro- 
duction. The  important  centers  are  Eddy- 
stone,  near  Chester  and  Philadelphia  in 
Pennsylvania,  and  the  section  from  Schenec- 
tady to  Albany  in  New  York.  Buffalo  is 
important  in  the  manufacture  of  airplanes. 

Machine  tools.  Factories  that  make 
machines  provide  the  market  for  machine 
tools.  Therefore,  they  need  a central 
location  in  our  manufacturing  region.  The 
leading  centers  are  Cincinnati,  Cleveland, 
Worcester,  Massachusetts,  Hartford,  Roch- 
ester, and  Chicago. 

Machine  manufacturing  in  Europe. 
We  see  the  same  principles  responsible  for 
locating  the  machine-manufacturing  indus- 
tries in  Europe.  In  Europe,  as  in  the 
United  States,  machines  are  made  near 
where  they  are  used.  Germany  has  three 
chief  districts:  the  iron  and  steel  district 
of  the  lower  Rhine;  Leipzig  and  neighbor- 
ing towns  in  Saxony  with  their  coal,  iron, 
and  textiles;  and  the  city  of  Berhn. 

The' United  Kingdom  is  suffering  from  the 
disadvantages  of  an  early  start.  On  each 
of  her  half  dozen  coal  fields  are  many  small 
towns  with  many  small  factories  that  did 
fine  work  in  the  old  days  from  1850  to  1880 
before  mass  production  was  developed. 
Birmingham  boasts  the  most  varied  ma- 
chinery manufacturing  industry  to  be  found 
anywhere  in  the  world.  That  very  fact  of 
variety  is  one  of  the  things  that  is  the 


matter  with  British  foreign  tfade.  They 
have  variety.  We  have  specialization. 

Machinery  in  other  countries.  Five 
other  countries  have  important  machine  man- 
ufactures. Switzerland  speciahzes  in  making 
the  most  delicate  of  common  machines — 
watches.  She  also  makes  fine  machinery 
and  many  instruments  of  precision  which, 
hke  watches,  reflect  great  skill  in  making 
use  of  a small  amount  of  raw  material. 

Sweden  shows  the  same  qualities  of  in- 
dustry in  an  important  export  of  balls  and 
ball  bearings,  dairy  machinery,  and  many 
other  small  but  expensive  machines. 

Western  Czechoslovakia  (Bohemia)  re- 
sembles Germany  in  its  industrial  develop- 
ment, and  exports  some  machinery  of  fine 
quality. 

Russia  set  out  with  a grand  plan  to  make 
herself  an  industrial  nation  in  five  years  by 
copying  mass-production  methods.  She 
hopes  to  make  tractors,  automobiles,  and 
many  other  articles  in  great  quantities,  and, 
because  of  this,  is  building  huge  factories. 

Japan,  having  set  out  years  ago  to  be- 
come like  England,  sent  her  sons  to  Euro- 
pean and  American  technical  schools  to 
learn  mechanics,  engineering,  and  chem- 
istry. Japan  has  bought  Western  ma- 
chinery and  is  carefully  copying  it  for  her 
own  use,  and  at  the  same  time  she  is  buy- 
ing more  machinery.  Some  day  she  may 
export  machinery  as  she  now  exports  cotton 
textiles  (page  251). 

THINGS  TO  DO  AND  THINK  ABOUT 

Market  or  materials?  Tell  what  it  is  that 
makes  a place  a good  place  to  manufacture 
machinery.  Pick  out  as  many  examples  as  you 
can  and  explain  each  one. 

Countries.  Tell  about  the  different  character 
of  the  machine  industry  in  several  countries. 

CHAPTER  SUMMARY 

Examine  the  pictures  carefully.  Tell  first 
what  things  you  see  in  the  pictures  of  this  chapter 
and  then  what  the  pictures  tell  you  about. 

Manufacturing.  1.  Is  machinery  making  the 
countries  more  or  less  independent  of  each  other? 

2.  Suppose  you  are  a Cuban,  a Swiss,  a Japanese, 
a Chinese,  an  Englishman,  an  American,  a 
Brazilian.  Make  a little  talk  about  "The  machin- 
ery I should  like  to  use.” 
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Fig.  A.  Arctics  for  snowy  weather  must  have  a heavy  sole  of  rubber,  rubber  side  stripping,  and  canvas  uppers. 
The  workman  is  seen  in  the  picture  smoothing  down  the  rubber  edging  on  a shoe. 

CHAPTER  XXVIII 


RUBBER  MANUFACTURES 

TIRES  AND  OTHER  RUBBER  MANUFACTURES 


Prove  or  Disprove.  Use  facts  about  rubber 
to  prove  or  disprove  this  statement;  "This  is 
an  age  of  scientific  industry.” 

Newness  of  the  rubber  industry.  Our 
grandfathers  wore  shoes  and  boots  of 
leather.  When  it  rained,  their  feet  often 
got  wet  because  it  is  now  as  then  very 
difficult  to  make  leather  footwear  water- 
proof. Before  the  Civil  War  a teamster  in 
the  United  States  frequently  made  a 
journey  of  two  or  three  days  to  take  a 
wagonload  of  grain  to  a canal,  railroad,  or 
city  market.  If  the  teamster  pulled  off 
wet  boots  at  night,  he  probably  was  not 
able  to  get  them  on  again  in  the  morning. 
Therefore,  he  often  slept  in  his  boots  on  a 
tavern  floor  with  his  feet  near  the  open  fire. 

Today  we  have  rubber  boots,  rubber 
shoes,  rubber  soles,  rubber  clothes,  rubber 
hats,  and  about  30,000  other  articles  made 
of  rubber.  Rubber  received  its  great  start 


in  the  discovery  made  by  Charles  Good- 
year in  1839.  He  found  that  rubber  melted 
with  a little  sulphur  became  tougher  and 
could  be  used  in  many  more  ways  than 
before. 

For  a long  time  rubber  was  used  chiefly 
for  footwear,  hose,  and  belting  for  machines 
and  for  insulating  material  for  wires.  But 
suddenly  the  pneumatic  tire  came.  Tires 
now  take  more  than  80  per  cent  of  our 
greatly  increased  rubber  imports.  The  tire 
industry  also  uses  many  thousand  bales  of 
the  finest  long-staple  cotton.  Milhons  of 
dollars’  worth  of  this  cotton  is  imported 
from  Egypt  (Fig.  173-A). 

Rubber  tires.  For  a hundred  years 
men  experimented  with  tires  for  bicycles 
and  steam  carriages,  but  until  the  pneu- 
matic tire  was  made,  these  were  not  popular. 
Motor  vehicles  that  did  not  run  on  tracks 
were  too  rough  riding  for  comfort.  The 
pneumatic  tire  made  the  bicycle  popular. 
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Fig.  A.  This  drive  along  the  ocean  front  at  San 
Francisco  accounts  for  some  of  the  output  of  rubber 
tires  at  Akron,  Ohio,  and  at  Los  Angeles. 


In  the  1890’s  the  roads  of  America  swarmed 
with  bicycles,  but  it  was  not  many  years 
before  the  automobile  replaced  the  bicycle. 

Like  the  American  automobile  industry, 
our  tire  industry  now  towers  above  that  of 
all  other  countries.  In  1930  we  made 
51,000,000  tires;  United  Kingdom,  5,000,000; 
France,  3,000,000;  Canada,  3,000,000;  Ger- 
many, 2,000,000;  Japan,  400,000.  Some 
of  these  tires,  though  manufactured  in 
those  countries,  are  American  made  be- 
cause American  companies  have  branch 
plants  in  several  foreign  countries. 

Akron  tires.  The  manufacture  of  pneu- 
matic tires  began  in  the  early  rubber  fac- 
tories, situated  chiefly  in  New  England, 
New  York,  and  New  Jersey.  Soon  the 
tire  moved  west  with  its  great  master,  the 
automobile.  Today  Akron  is,  eight  or  nine 
times  over,  the  greatest  rubber-manufac- 
turing center  in  the  world. 

In  1932  there  were  enough  tire  factories 
in  Akron  to  supply  all  the  tires  used  in  the 
whole  world.  Like  the  Ajnerican  auto- 
mobile works,  the  huge  tire  plants  cannot 
run  full  capacity  for  a whole  year  at  a 


time,  because  the  market  cannot  use  aU  the 
tires  that  the  factory  can  make. 

Tire  manufacturing  is  a large-scale  in- 
dustry. Akron,  the  great  center,  together 
with  its  industrial  area,  has  but  fourteen 
factories.  These  turned  out  $466,000,000 
worth  of  tires  and  tubes  in  1929.  The 
state  of  Ohio  has  two  thirds  of  the  total 
product  of  the  country.  Other  tire  fac- 
tories are  scattered  in  a triangle  between 
Detroit,  St.  Louis,  and  Minneapolis. 

Los  Angeles  tires.  In  a short  time  Los 
Angeles  has  become  the  second  largest 
world  center  for  tires.  Her  position,  beside 
her  own  harbor,  enables  Los  Angeles  to 
get  rubber  from  Singapore  for  a lower 
freight  rate  than  does  Akron.  The  dense 
population  of  Los  Angeles  and  vicinity 
furnishes  a good  labor  supply.  California 
has  a large  market  for  tires  because  in  that 
state  there  is  one  automobile  for  every  2.8 
persons — the  national  average  is  one  auto- 
mobile for  4.6  persons.  Los  Angeles  is  a 
more  convenient  place  than  is  Akron  from 
which  to  reach  eleven  Western  States. 
Ships  passing  through  the  Panama  Canal 
enable  Los  Angeles  to  compete  with  Akron 
in  Eastern  cities. 

Most  of  the  Los  Angeles  tire  factories  are 
branches  of  a few  great  companies  which 
have  plants  at  Akron,  and  many  Akron 
plants  were  built  as  branches  of  companies 
which  had  started  farther  east.  Many  of 
these  companies  not  only  make  tires  but 
hundreds  and  even  thousands  of  other 
rubber  articles. 

Rubber  manufactures  in  Europe. 
The  European  countries,  with  their  smaller 
output,  make  almost  as  varied  a list  of 
rubber  products  as  we  make.  Their  rubber 
goods,  however,  must  be  made  on  a smaller 
scale  and  often  with  a greater  amount  of 
labor  for  each  unit  of  output.  The  chief 
British  rubber  industries  are  located  in 
Liverpool,  Manchester,  and  adjacent  towns. 
In  Germany  the  chief  centers  are  Hann- 
over and  Berlin. 

Russia,  with  her  gigantic  industrial  plans, 
built  a single  rubber  factory  at  Yaroslavl, 
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in  the  Ivanov  industrial  region. 

This  is  larger  than  any  other 
factory  in  Europe  and  second  only 
to  one  in  the  United  States.  This 
factory  is  expected  to  have  an  out- 
put of  6,500,000  tires  a year, 
enough  to  supply  Russia  for  the 
present.  Another  factory  is  plan- 
ned to  turn  out  15,000  tons  a year 
of  cord  products  necessary  in  mak- 
ing rubber,  and  a third  factory  in 
the  same  locality  is  planned  to 
make  75,000,000  pairs  of  rubber 
soles  and  heels.  It  remains  to  be 
seen  how  these  gigantic  plans  will  pacioE 
work.  American  engineers  helped 
to  build  and  start  these  big  factories. 

Rubber  boots  and  shoes.  There  are 
but  twenty-two  factories  in  the  entire 
United  States  for  making  the  very  useful 
rubber  boots  and  shoes.  Ten  in  Massa- 
chusetts make  two  fifths  of  the  $100,000,000 
worth  produced.  Four  are  in  Connecti- 
cut and  three  in  Rhode  Island.  No  other 
state  has  more  than  one  such  factory. 
This  branch  of  the  rubber  industry,  unlike 
that  of  making  tires,  has  not  moved  out 
of  its  original  home  in  New  England. 

The  manufacturing  countries  of  Europe 
also  make  rubber  footwear  and  compete 
with  the  United  States  in  foreign  markets. 
But  the  recent  sensation  in  the  rubber-shoe 
business  has  come  from  Japan,  where  people 
work  for  a much  smaller  daily  wage  than 
has  been  common  in  the  United  States. 
Making  rubber  shoes,  especially  the  canvas 
shoe  with  rubber  sole,  is  a very  simple 
operation  Thousands  of  Japanese  families 
make  canvas  shoes  in  their  homes.  Some 
are  made  in  large  factories.  Japan  is  near 
to  the  rubber  supply  and  her  mills  furnish 
the  necessary  cotton  material.  A few  years 
ago  the  United  States,  Canada,  and  United 
Kingdom  exported  rubber  shoes  to  India, 
Siam,  the  Philippines,  and  Netherlands 
East  Indies.  Japan  has  now  captoed 
almost  aU  of  that  trade  and  also  that  of 
South  Africa  and  East  Africa.  The  Japa- 
nese worker  receives  very  low  wages. 


Fig.  A.  Probably  you  have  had  a pair  of  shoes  or  sneaks  with 
crepe-rubber  soles.  These  native  women  of  Sumatra  are  sorting 

The  “draperies”  in  the 


Fig.  B.  What  does  this  graph  show  about  the  world 
production  of  rubber  for  a period  of  18  years  from 
1910?  From  a Commerce  Yearbook  find  figures  to 
complete  this  graph. 

Heavy  line — Plantation-grown,  mostly  in  the  Far  East. 
Fine  line — Grown  in  the  Amazon  Valley. 

Dotted  line — Grown  in  all  other  places. 

CHAPTER  SUMMARY 

Graphs.  If  one  tire  represents  France’s  pro- 
duction of  tires  in  1930,  how  many  would  equally 
represent  Canada’s  production;  that  of  other 
countries?  Make  a graph  like  that  in  Figure 
261-B  to  show  the  amount  of  rubber  imported  by 
different  countries  (page  362).  One  like  Figure 
261-B  to  show  total  production  of  rubber. 

Independence.  Can  a tire  be  "all  American” 
or  "aU  British”  or  "all  French”? 

The  ideas.  Give  some  ideas  about  Los  Angeles, 
Russia,  low  wages,  competition,  inventions  and 
industries,  pneumatic  tire,  crude  rubber,  Amazon 
Valley,  Sumatra. 

For  those  who,  want  to  think.  See  if  you 
can  find  the  spot  which  represents  the  center  of  the 
population  in  the  United  States  today.  How  far 
is  it  from  Akron? 


Fig.  A.  In  Paraguay,  South  America,  these  long-homed  oxen  are  hauling  quebracho  logs  from  the  forest  to  a 
plant  where  tannin  is  extracted  from  the  wood.  Why  do  the  carts  have  big  wheels? 

CHAPTER  XXIX 


LEATHER  AND  ITS  MANUFACTURES 

UNIT  1— SKINS,  TANNING,  AND  LEATHER 


Trade  Policy.  Show  the  relationship  of 
the  tanning  industry  to  the  idea  that  a nation 
can  live  without  trade. 


An  old  industry.  Skins  were  doubt- 
less among  the  first  things  that  man  used 
for  his  clothes  and  shelter.  At  very  early 
times  in  every  continent  men  tanned,  or 
made  into  leather,  the  skins  of  many  ani- 
mals. They  treated  the  skins  with  certain 
vegetable  substances  that  aided  in  remov- 
ing the  hair,  flesh,  and  fat.  The  skins  then 
became  strong,  phable  leather.  By  this 
means  Eskimos,  Indians,  and  other  primitive 
peoples  still  make  excellent  leather. 

Tanning  leather.  For  a very  long 
time  men  soaked  the  skins  of  animals  in 
water  to  which  was  added  a substance  called 
tannin.  The  bark  of  the  oak,  hemlock, 
wattle,  and  some  other  trees  contains 
tannin.  Throughout  the  nineteenth  cen- 
tury milhons  of  oak  and  hemlock  trees 
were  cut  down  in  American  forests  and 
stripped  of  their  bark.  Wagons  loaded  with 


the  bark  arrived  at  near-by  tanyards. 
Other  wagons  loaded  with  hides  were  to  be 
seen  in  many  a rugged  mountain  valley, 
creaking  along  the  rough  roads  to  tan- 
yards. In  the  tanyard  two  or  three  men 
soaked  the  hides  with  water  and  powdered 
bark  or  with  the  powdered  leaves  of  the 
sumac  bush. 

At  that  time  the  largest  tanning  indus- 
tries sought  locations  near  the  forests  of 
Appalachia  and  of  the  Great  Lakes  where 
hark  could  be  had.  A tannin  famine 
threatened,  but  luckily  someone  discovered 
that  good  leather  could  be^^made  with  tannin 
derived  from  the  wood  of  the  quebracho 
tree  which  grows  in  the  Gran  Chaco  of 
Argentina  and  Paraguay.  Today  90  per 
cent  of  American  sole  leather  is  tanned  with 
quebracho;  only  7 per  cent  with  oak,  and 
oak  combined  with  quebracho;  and  3 per 
cent  by  the  chemical  method. 

Leathers,  other  than  sole  leathers,  may 
be  tanned  by  the  use  of  chemicals.  Im- 
portant among  these  are  compounds  of 
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Fig.  A.  Tanbark  and  stripped  logs  in  a California  forest.  Millions 
of  logs  have  been  stripped  like  that  in  the  United  States  and  then 
left  to  rot. 


Fig.  B.  A great  plant  at  Wilmington,  Delaware,  for  the  manu- 
facture of  quebracho  extract.  The  logs,  which  you  see  in  the 
yard  beside  the  mill,  were  imported  from  Argentina  in  shiploads. 


[ chromium,  sulphur,  iron,  alumi- 
num, with  soda  and  acids.  The 
discovery  of  this  fact  brought  a 
blessed  release  from  the  demand 
upon  the  forests  and  enabled  the 
tanning  industry  to  be  moved  near 
seaports,  where  imported  hides, 
imported  quebracho,  and  im- 
ported chemicals  could  be  used 
j nearer  to  centers  of  population 
and  to  the  shoe  factories. 

Chemical  tanning  was  invented 
in  Philadelphia,  and  today  Phila- 
delphia and  eastern  Massachusetts 
are  the  greatest  tanning  centers 
in  the  world. 

The  source  of  raw  hides  and 
skins.  We  use  the  skins  of  aU 
the  domestic  animals  and  of 
I seals,  walruses,  kangaroos,  whales, 

I sharks,  alligators,  and  snakes.  The 
recent  style  of  using  snakeskin  in 
making  shoes  caused  an  unusual 
demand  for  python  skins  in  Siam. 

The  resulting  scarcity  of  pythons 
permitted  the  rats  (the  python’s 
chief  food)  to  increase  so  badly 
that  the  farmers  petitioned  the 
government  to  let  the  pythons 
live.  Now  several  countries  have 
closed  season  for  python. 

Not  only  do  we  use  the  skins  of 
many  of  our  own  animals  but  we  use  skins 
and  hides  from  most  parts  of  the  world — 
horse  and  colt  skins  from  France  and  Argen- 
tina; cattle  hides  from  Argentina,  Germany, 
France,  and  Canada;  calf  skins  from  west- 
ern Europe  and  Canada;  milUons  of  sheep 
skins  from  the  Southern  Hemisphere,  the 
United  Kingdom,  and  Spain;  and,  most 
numerous  of  all,  goat  skins  from  India, 
China,  Mexico,  and  Brazil. 

Leather  in  many  lands.  The  leather 
industry,  having  come  down  from  the 
ages,  is  to  be  found  in  almost  every  coun- 
try. We  have  many  kinds  of  leather 
resulting  from  many  blends  of  tanning 
materials,  from  different  processes  of  tan- 
ning, and  from  varying  skills  of  tanners. 


Therefore,  much  leather  passes  from  coun- 
try to  country.  The  United  States  imports 
millions  of  dollars’  worth  of  raw  hides  and 
skins.  At  the  same  time  we  export  mil- 
hons  of  dollars’  worth  of  leather. 

There  are  important  tanning  industries 
in  aU  western  European  countries.  United 
Kingdom  and  Germany  leading.  The 
United  States  has  had  the  great  advantage 
over  other  countries  of  having  native 
forests  to  furnish  the  bark.  Most  of  the 
newer  chemical  processes  for  tanning  leather 
were  discovered  and  patented  in  America. 
For  these  reasons,  several  countries  of 
eastern  Europe  send  skins  and  rawhides  to 
our  tanneries  and  then  get  leather  from  us. 

The  United  States  is  the  largest  leather 
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Fig.  A.  It  took  good  work  for  the 
cobbler  to  make  one  pair  of  shoes  a 
day,  sitting  on  his  bench  and  using  a 
handful  of  simple  tools.  And  it  took 
him  years  to  learn  his  trade. 

Fig.  B.  This  machine,  the  Rex 
pulling-over  machine,  grasps  the 
upper  with  three  pairs  of  pincher 
fingers,  and  then,  as  the  operator 
touches  levers,  it  pulls  and  pushes 
xmtil  the  upper  is  in  just  the  right 
place  on  the  last.  Then  “click,”  and 
in  go  seven  nails  to  hold  it  there.  It 
took  very  skilful  handwork  to  do  this 
job  by  hand  and  it  took  years  of 
experimentation  to  devise  this  ma- 
chine. It  has  1295  parts  and  it  cost 
a million  dollars  to  make  the  ma- 
chinery to  make  it.  It  saves  for  the 
shoe  manufacturers  four  times  that 
much  labor  cost  each  year.  % There 
are  more  than  200  processes  in  mak- 
ing a good  welt  shoe.  One  well-known 
company  uses  120  machines  in  making 
a single  shoe.  Each  worker  averages 
12  pairs  a day — mass  production. 


manufacturer  in 
the  world,  the 
largest  leather 
exporter,  and 
finally  we  import  about  as  much  as  we 
export. 

Imitation  leather.  The  research  labo- 
ratories of  many  American  manufacturing 
companies  have  discovered  how  to  treat 
various  fabrics  so  that  they  look  and  wear 
much  hke  leather.  As  a result,  many  uses 
once  served  by  leather  are  now  supphed 
almost  entirely  with  imitation  leather — 
interiors  of  automobiles,  chair  seats,  belts, 
coats,  bags,  sometimes  even  shoes. 


THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Facts  you  understand.  Reread  this  unit  of 
work;  then  write  something  about  each  of  the 
following:  tanning,  hair,  bark,  quebracho,  sumac, 
chemicals,  Philadelphia,  python,  Eskimo,  skins,  ex- 
porter, importer,  imitation  leather,  Paraguay,  goat. 

The  problem  of  interdependence.  For  what 
articles  mentioned  in  this  unit  does  the  United 
States  depend  upon  her  neighbors  to  supply  her? 
If  these  imports  stopped,  what  would  we  do? 

Conversations.  Pretend  that  some  old  trees 
could  talk  to  each  other  by  wireless.  Let  them 
have  some  conversations  about  things  which  they 
have  seen. 

Locations.  TeU  about  the  location  of  tanneries. 


UNIT  2— MANUFACTURES  OF 
LEATHER 


The  Course  of  Industry.  Show  how  the 
shoe  industry  illustrates  the  development  of 
manufactures. 

Uses  of  leather.  The  chief  uses  for 
leather  are  shoes,  harness,  belting  for  ma- 
chinery, traveling  bags,  trunks,  upholstery, 
purses,  and  gloves.  The  316  million  pairs 
of  shoes  made  (1930)  in  the  United  States 
required  about  85  per  cent  of  our  leather. 
Nearly  two  thirds  of  the  gloves  are  made 
in  New  York  State,  chiefly  in  the  towns  of 
Johnstown  and  Gloversville,  which  were 
settled  long  ago  by  Scotch  glove  makers. 

Shoes,  a stable  industry.  The  demand 
for  shoes  is  one  of  the  most  constant  de- 
mands in  all  industry.  Hard  times  affect 
the  shoemaker  far  less  than  they  affect 
the  clothing  or  automobile  manufacturer. 
Therefore  the  shoe  industry  may  be  called 
a stable  industry. 

Early  shoemaking.  Shoemaking  prob- 
ably began  when  someone  long  ago  bound 
the  skin  of  an  animal  around  his  foot  as  pro- 
tection from  thorns  and  stones.  The  shoe- 
making industry  was  an  established  trade 
when  the  Egyptians  built  the  first  pyramid. 
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' During  the  time  of  George  Washington 
it  was  customary  for  the  shoemaker  to 
! measure  the  foot  of  his  customer  and  to 
make  a pair  of  shoes  according  to  those 
!j  measurements.  In  that  period,  shoemakers 
1,  seldom  made  shoes  for  persons  whom  they 
had  not  seen.  Later  the  New  England 
peddlers,  peddhng  brass  and  iron  ware  in 
winter,  took  with  them  a few  pairs  of  shoes, 
hoping  to  find  someone  whom  the  shoes 
'might  fit.  So  it  came  about  that,  in  settle- 
jments  here  and  there  in  Massachusetts, 

I few  men  made  shoes  for  a living  and  sold 
iiem  to  peddlers  in  the  autumn. 
Standardization  and  machinery, 
hoes  are  now  made  in  factories,  by  means 
f very  complicated  machinery  (Fig.  264-B). 
tne  person  makes  one  part,  and  another 
erson  makes  another  part,  until,  finally, 
3ores  of  people  sometimes  work  to  make  a 
ngle  shoe,  but  each  may  average  a dozen 
airs  a day. 

Factory  shoes  are  now  standardized — 

. made  in  almost  all  possible  combinations  of 
jlength  and  width.  The  salesman  has  only 
|to  measure  your  foot  and  then  find  on  his 
ijshelves  the  shoe  with  those  measurements. 

Important  centers  of  manufacture. 
The  factory  shoe  industry  got  its  start  in 
Massachusetts.  That  state,  with  the  near- 
I by  parts  of  New  Hampshire  and  Maine,  still 
leads  the  country  in  shoe  manufacture.  In 
I Brockton  and  Haverhill,  Massachusetts, 

I there  are  dozens  of  factories  that  tm*n  out 
I shoes  or  even  parts  of  shoes.  Some  fac- 
; tories  make  only  welts,  or  insoles,  or  heels, 
or  other  parts,  very  much  as  different  fac- 
1 tories  make  the  different  parts  of  automo- 
( biles.  The  sales  rooms  for  most  of  the 
1 New  England  shoe  factories  are  in  Boston. 
Only  a short  time  ago  someone  counted  300 
different  shoe  concerns  within  a few  blocks, 
! but  the  factories  supplying  the  goods  were 
;i  scattered  over  a territory  within  a hundred 
i miles  of  the  city. 

I Many  shoes  are  made  in  New  York  City, 
j many  in  Binghamton,  New  York.  St.  Louis 
is  the  greatest  single  shoe-manufacturing 
center  outside  of  New  England  and  New 


Fig.  A.  This  Frenchman,  making  a sabot  or  wooden 
shoe,  shows  how  millions  of  people  reduce  the  de- 
mand for  leather. 


York.  Railroads  that  come  to  St.  Louis 
make  the  city  a natural  distributing  center 
for  a large  area.  People  from  St.  Louis 
went  to  Massachusetts,  bought  shoe  ma- 
chinery, hired  expert  shoemakers  at  high 
wages,  took  the  workers  to  St.  Louis  to 
teach  the  people  the  art  of  making  shoes. 
Chicago,  with  the  near-by  parts  of  Wis- 
consin, is  also  an  important  shoe-manu- 
facturing region. 

Our  foreign  trade  in  shoes  and  shoe 
machinery.  Machinery  for  making  shoes 
was  invented  in  America.  The  machine- 
made  shoe  is  a better-looking  shoe  than  the 
usual  handmade  shoe.  Therefore  Ameri- 
can shoes  became  quite  the  style  in  foreign 
markets.  We  exported  the  new  machine- 
made  shoes  far  and  wide,  and  there  was 
once  much  talk  about  our  capturing  the  shoe 
trade  of  the  world.  But  besides  exporting 
shoes  we  also  exported  shoe  machinery. 
Soon,  in  many  countries,  the  people  were 
making  shoes  on  machinery  of  American 
make  or  design.  New  Zealand,  for  example, 
bought  fewer  shoes  from  us  in  1932  than 
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Fig.  B.  The  Bata  shoe  factory  in  Czechoslovakia  shows  how  industry  spreads.  The  man  who  built  this  great 
works  studied  American  methods,  uses  American  shoe  machinery,  and  makes  shoes  in  a mass-production  way. 
In  the  foregroimd  are  houses  for  the  workers. 
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wooden  sandals  like  those  worn 
by  their  grandfathers. 

THINGS  TO  DO  AND  QUES- 
TIONS TO  ANSWER 

Three  whys.  1.  Why  can  the 
shoe  industry  be  called  a stable  in- 
dustry? 

2.  Why  did  the  American  shoe 
become  the  style  in  foreign  markets? 

3.  Why  did  the  United  States  not 
capture  the  shoe  trade  of  the  world? 

Something  to  talk  about.  l.Is 
the  making  of  shoes  by  machinery 
better  than  the  old  system  of  mak- 
ing shoes  by  hand? 

2.  Materials  from  which  shoes 
are  made. 


Fig.  A.  A shoe  factory  in  far-off  Tasmania. 


3 . Centers  of  shoe  manufacturing. 


she  bought  in  1902.  She  bought  from 
Canada  and  United  Kingdom  instead.  We 
export  less  than  1 per  cent  of  the  shoes  we 
make.  Canada  is  our  best  customer. 

Shoes  in  foreign  lands.  Europe  is 
rapidly  copying  the  American  shoe  indus- 
try and  uses  American  shoemaking  ma- 
chinery and  mass  production  (Fig.  266-B). 

Most  of  the  people  of  China  stiU  wear 
the  shoe  with  a cloth  top  and  a sole  made 
of  many  layers  of  felt  sewed  together — one 
of  many  tasks  for  the  Chinese  housewife. 

There  are  a few  shoe  factories  in  Japan 
that  manufacture  shoes  of  American  style, 
but  most  of  the  Japanese  people  still  wear 


CHAPTER  SUMMARY 

New  industries  for  old.  1.  The  harness 
industry  used  to  be  one  of  the  leading  leather 
industries.  Modern  changes  have  almost  ruined 
it.  Can  you  teU  why? 

2.  Study  carefully  the  pictures  in  this  chapter 

and  tell  what  they  show  about  industry.  i 

3.  Tell  a story  about  revolutions  in  tanning;  in  1 
shoemaking. 

4.  Tell  something  about  shoemaking  and  use 
the  words  division  of  labor. 

Shoes  throughout  the  world.  Collect  pic- 
tures showing  the  various  kinds  of  shoes  that  are 
used  in  various  parts  of  the  world. 

For  library  work  and  report: 

The  quebracho  tree  of  Argentina  and  Paraguay.  • 

The  walrus,  kangaroo,  shark,  and  python. 

Early  methods  of  tanning. 


Fig.  A (left).  Egyptian  potter  at  his  wheel  making  a water  jar  in 
his  mud-walled  hut.  He  holds  his  hands  against  the  clay  and  the 
turning  of  the  mass  gives  it  shape. 

Fig.  B (above).  These  Italian  women  are  making  brick  by  hand, 
a method  thousands  of  years  old.  Explain  their  work. 
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ARTICLES  OF  CLAY  AND  GLASS  SAND 


UNIT  1— THE  LOWLY  BRICK 


To  Fit  the  Circumstances.  Can  you  find 
relationships  between  weather  and  suitability 
of  material  for  houses? 


A simple  manufacture.  One  of  the 
simplest  forms  of  manufacture  is  that  of 
|naking  bricks.  Clay  and  water  are  mixed 
together  and  pressed  into  a wooden  mold 
ithaped  hke  a brick.  The  molded  clay  is 
j|then  laid  in  the  sun  to  dry.  These  sun- 
lldried  bricks,  together  with  more  mud,  are 
Mused  for  making  the  walls  of  houses.  Such 
a house  will  last  a long  time  in  countries 
where  there  is  little  frost.  A building  of 
sun-dried  bricks  needs  a dry  foundation  and 
overhanging  eaves  to  keep  the  rain  from 
oeating  against  the  wall. 

A simple  type  of  building.  It  is  an 
oven  simpler  task  to  make  a house  of  mud 
than  of  sun-dried  brick.  In  Persia  I once 
jwatched  a man  at  work  building  such  a 
pouse.  He  threw  a few  buckets  of  water 
pn  some  earth.  With  a shovel  he  worked 


the  mud  to  the  right  degree  of  stiffness. 
He  then  put  the  mud  by  shovelfuls  upon 
the  wall  of  the  house  he  was  making.  He 
patted  the  mud  with  his  hands  until  he 
made  a layer  about  eight  inches  in  height. 
After  allowing  this  to  dry,  he  put  on  a 
second  layer  and  allowed  that  to  dry.  I 
was  told  that  he  worked  in  this  way  for 
three  weeks,  until  the  wall  was  six  feet  in 
height.  Across  the  top  of  the  wall  he 
placed  poles  and  on  the  poles  he  laid 
branches  of  trees.  The  house  builder  then 
laid  a thick  layer  of  mud  on  the  branches. 
The  mud  house  then  had  a good  roof. 
Millions  of  people  in  the  warm,  dry  parts  of 
Asia,  Africa,  and  America  hve  in  houses 
whose  walls  are  of  mud.  Such  a house  is 
warm  in  winter  and  cool  in  summer. 

I saw  flood  water  two  feet  deep  from  the 
Tigris  River  flow  into  a village  of  mud 
houses.  In  a few  hours  they  melted  down 
hke  snow.  A friend  wrote  me  from  China 
that  they  had  had  very  heavy  rains  and 
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Fig.  A.  Mass  production  of  bricks.  The  man  is  looking  at  the  ribbon  (square)  of  mixed  clay  as  it  darts  out  of 
the  whirling  brick  machine  that  makes  10,000  to  12,000  bricks  an  hour.  One  man  at  the  mixing  mill,  one  at 
the  brick  machine,  and  seven  to  lift  the  bricks  off  the  moving  belt  after  the  ribbon  of  clay  has  been  cut  into  brick- 
bats. How  many  bricks  is  this  per  man-hour?  Compare  Figures  267-B  and  268-B. 


that  most  of  the  people  of  the  village  were 
very  busy  rebuilding  their  houses. 

The  burned  brick.  When  sun-dried 
brick  is  burned,  it  makes  a very  durable 
building  material.  For  many  centuries 
burning  bricks  was  a village  industry  every- 
where in  Europe  and  America.  In  colonial 
America  the  farmer  wishing  to  build  a 
house  would  sometimes  mold  his  own 
bricks  from  a near-by  clay  bank,  cutting 
trees  for  fuel  with  which  to  burn  the  bricks. 

Brick  made  with  machines.  Today 
we  dig  clay  with  a steam  shovel.  We  mix 
it  in  a powerful  machine  which  spurts  out 
clay  by  the  mile  and  then  cuts  it  off  for 
bricks.  The  thousands  of  bricks  that  are 
made  in  a day  are  burned  (dried)  in  kilns 
heated  by  coal  or  gas.  Since  clay  is  wide- 
spread and  transport  is  costly,  brick  fac- 
tories are  usually  found  near  large  cities 
in  both  Europe  and  America. 

Recently,  brick  walls  have  had  new  com- 
petition from  the  concrete  walls  and  from 
walls  built  of  concrete  blocks — sand  and 
gravel  held  together  by  cement. 

DO  SOME  THINKING 
Use  the  following  expressions  in  connection  with 
things  mentioned  in  this  unit:  hand  industry, 

mass  production,  overhanging  eaves,  sun-dried, 
burned,  mud  walls,  coal,  wood,  flood  water  two  feet 
deep,  cost  per  pound,  railroad  freight  rate,  industry 
in  many  places. 


UNIT  2— EARLY  INDUSTRIES 
AND  ARTS 


Problems.  What  uses  for  manufactures  of 
clay  can  you  find  in  your  neighborhood?  What 
would  happen  if  we  did  not  use  clay? 

A camp  fire  as  a teacher.  As  you 
know,  a camp  fire  will  bake  the  earth 
beneath  the  fire.  This  fact  may  have 
started  new  ideas  in  the  mind  of  some 
primitive  man  or  woman  sitting  beside  a 
camp  fire  long,  long  ago.  Perhaps  he  (or 
she)  took  a lump  of  clay  and  played  with 
it  and  shaped  it  to  form  a bowl  or  dish  and 
then  put  it  in  the  fire.  When  burned,  this 
rude  pottery  dish  held  water  or  food. 

The  ancient  industry  of  making  vessels 
of  earthenware  began,  not  in  one  place  or 
with  one  people,  but  in  many  parts  of  the 
world.  Today  there  are  remains  of  pottery 
from  many  lands  and  from  many  ages, 
even  from  many  peoples  whose  races  have 
disappeared  from  the  earth. 

We  find  decorated  earthenware  in  the 
oldest  graves. 

The  importance  of  pottery.  To  those 
farmers  of  the  long  ago  who  built  mud  vil- 
lages on  the  banks  of  the  Nile,  the  Euphrates, 
and  the  Indus,  and  at  the  foot  of  the  moun- 
tains in  Central  Asia,  pottery  was  a very 
important  industry  indeed.  In  the  cool  of 
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Fig.  A.  American  cliff  dwellers’  pottery  several  hundred  years  old— built  up  without  the  aid  of  a turning  wheel. 


the  morning  and  evening,  vil- 
lagers to  this  day  walk  down  to 
the  river  or  to  the  wells  carrying 
large  earthen  jars.  They  fill  the 
jars  with  water  and  carry  them 
back  to  their  homes  for  the  day’s 
supply.  The  people  eat  cereal 
and  goat’s  milk  from  earthen- 
ware bowls.  They  store  their 
breadstuff  in  earthenware  jars 
as  large  as  barrels.  The  hard 
earthenware  protects  the  year’s 
supply  of  grain  from  that 
bothersome  hanger-on,  the  rat. 

Long  before  Greece  and  Rome 
became  great,  the  Mediterran- 
ean farmer  stored  his  year’s 
supply  of  ohve  oil  in  earthen- 
ware jars.  The  village  (Pueblo) 

Indians  of  the  arid  American 
Southwest  (irrigation  farmers) 
stiU  preserve  their  food  and 
water  in  large  earthenware  jars. 

Many  of  these  jars  have  beauty 
and  grace.  Some  of  them  we  are 
pleased  to  buy  as  ornaments  for 
our  homes  (Fig.  269-A).  We 
also  make  copies  of  Egyptian 
jars  which,  because  of  their 
beauty,  are  used  to  ornament 
the  lawns  and  porches  of  many 
American  homes. 

The  village  potter.  During 
the  long  centmies  that  Europe  was  in  the 
domestic  era  and  during  the  American 
colonial  period,  the  village  potter,  with  his 
wheel  (Fig.  267-A),  was  an  important  local 
artisan.  He,  with  the  blacksmith,  the 


Fig.  B.  Egyptian  vase 
several  thousand  years 
old. 


wagon  maker,  the  tanner,  the 
shoemaker,  and  the  cabinet- 
maker made  the  local  neighbor- 
hood nearly  self-sufficient.  The 
village  potteries  of  Europe  and 
eastern  United  States  made 
pitchers  for  holding  drink,  crocks 
for  milk  and  butter,  and  jars 
for  pickles  and  preserves.  The 
village  potters  made  other  use- 
ful articles,  including  the  pop- 
ular pie  plate. 

The  artisan  family  indus- 
try. In  China  and  Japan,  the 
domestic  system  of  living  and 
making  things  reached  its  fuUest 
development.  Conditions  in 
those  countries  have  remained 
almost  unchanged  for  the  last 
few  thousand  years.  The  family 
remained  together  and  often 
developed  a family  business 
enterprise,  very  frequently  keep- 
ing their  discoveries  or  inven- 
tions secret.  Japan  has  dili- 
gently copied  Western  machine 
industry,  but  she  has  to  this 
day  families  that  have  been 
famous  for  several  centuries  for 
making  unusually  fine  lacquer 
and  other  beautiful  wares. 
China  has  many  such  families. 
Sometimes  a family  dies  out, 
and  arts  and  crafts  for  which  the  family 
was  famous  disappear. 

China  has  lost  many  arts.  For  many 
generations  only  the  emperor’s  family  could 
use  tile  of  a certain  yellow  color  for  roofs; 
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Fig.  A.  Painting  china  in  a Bavarian  (Germany) 
porcelain  works.  Such  a picture  might  be  taken  in 
Austria,  Czechoslovakia,  France,  Belgium,  or  England. 

its  use  was  forbidden  to  all  except  the 
imperial  family.  Sixty  or  seventy  years 
ago,  the  emperors  became  poor  and  weak 
and  built  no  more  buildings.  Thus,  tile  of 
the  imperial  yellow  color  was  not  needed. 
When  the  emperors  were  gone  and  China 
became  a repubhc,  some  new  roofs  of 
imperial  yellow  were  wanted  in  Peiping 
(Peking),  but  no  such  tile  could  be  found. 
Finally,  an  old  man  remembered  that  this 
tile  had  come  from  a certain  village.  In 
that  village  was  found  one  man  eighty-six 
years  of  age  and  another  ninety-three,  both 
of  whom  had  made  yellow  tile  when  they 
were  young.  The  two  old  men  taught  their 
grandsons  the  art,  and  once  again  imperial 
yellow  tile  can  be  had. 

Japanese  ware.  The  Japanese  have 
long  made  beautiful  porcelain,  just  as  the 
Chinese  have,  but  lately  they  have  begun 
to'  manufacture  by  the  machine  system. 

Making  a program.  Use  this  unit  in  making 
a program  for  class  presentation.  In  addition  to 
the  talks,  exhibits  of  pictures  and  articles  will  be 
interesting. 

Three  great  potters.  What  does  your  library 
tell  you  about  the  following  men?  Bernard  Palissy, 
John  Frederick  Bottger,  and  Josiah  Wedgwood? 


UNIT  3— CLAY  PRODUCTS  IN  THE 
AGE  OF  MACHINERY 


Simple  or  Complex.  Are  we  becoming  more 
dependent  or  less  dependent  upon  clay  as  the 
machine  age  advances? 

Varieties  of  clay  and  its  products.  In 
the  United  States  we  have  clay  of  many 
varieties  and  quahties.  Clay  suitable  for 
making  common  products  is  widespread. 
Clay  is  dug  and  manufactured  in  every 
American  state  and  in  almost  every  foreign 
country.  People  who  still  hve  as  primitive 
man  hved  make  clay  products  by  hand,  but 
in  America  we  use  machines  for  most  of 
the  work  in  many  of  the  clay  industries. 
Machines  are  now  used  to  make  clay  into 
sewer  pipe  and  pipe  for  draining  farm  lands. 
These  cheap,  heavy,  brittle  articles  made  of 
clay  are  usually  made  near  where  they  are 
to  be  used.  Therefore  the  industry  is 
found  in  many  parts  of  the  country,  as  is 
the  cement  industry.  Other  factories  make 
fire  brick — brick  that  will  not  melt  in  the 
heat  when  used  as  a lining  for  furnaces. 

For  the  finer  clay  products  there  are 
factories  that  turn  out  hundreds  of  different 
pieces  to  be  used  by  the  electrician  and  the 
plumber.  At  Trenton,  New  Jersey,  at 
East  Liverpool,  Ohio,  and  at  other  places 
there  are  dozens  of  plants  making  dishes 
to  supply  our  kitchens  and  dinner  tables. 
At  San  Francisco,  Chicago,  New  York,  Red 
Wing,  Minnesota,  and  other  places  we  see 
the  work  of  men  who  combine  art  with 
business  and  have  established  factories  that 
may  truly  be  said  to  produce  art  goods — 
dishes,  vases,  tiles  for  floors  and  walls,  and 
many  other  articles. 

Alfred  University,  New  York,  has  a 
school  to  teach  ceramics,  the  art  of  making 
wares  of  clay. 

The  kaolin  trade.  KaoHn,  the  kind  of 
clay  used  for  chinaware  and  porcelain,  is 
rather  rare  in  its  pure  form.  Kaohn  has  a 
variety  of  other  uses,  and  tens  of  thousands 
of  tons  of  it  are  shipped  from  Georgia, 
South  Carolina,  and  Florida  to  other  states. 
The  United  States  imports  nearly  a quarter 
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Fig.  A.  At  the  right  of  the  picture  are  ovens  in  which  the  porcelain,  which  has  been  painted  and  glazed,  will  be 
I placed  for  baking.  This  factory  is  in  Bavaria,  Germany. 


I of  a million  tons  a year  from  the  United 
^Kingdom.  The  United  Kingdom  exports 
|it  to  at  least  fourteen  countries;  Czecho- 
slovakia to  eleven. 

Porcelain  and  the  European  worker. 
Europe  makes  an  even  greater  variety  of 
earthenware  products  than  we  make  in  the 
United  States.  Europeans  use  clay  not 
only  for  articles  in  common  use,  but  also 
for  highly  decorative  and  beautiful  objects. 
In  Europe  a greater  nmnber  of  people  work 
for  low  wages  than  in  America.  Many 
[artists  and  skilled  w^orkers  assist  in  making 
famous  manufactured  goods  in  porcelain 
[and  glass. 

The  famous  potteries  of  Staffordshire  are 
'in  a coal-mining  district  of  central  England, 
a district  associated  with  smoke,  dirt,  dust, 
and  ugly  villages,  as  well  as  with  clay 
products. 

Beautiful  porcelain  that  bears  the  trade 
iname  of  Wedgwood,  the  name  of  the  founder 
of  the  industry,  is  one  of  Britain’s  choicest 
products. 

In  France  the  name  of  Haviland  and  the 
city  of  Limoges  are  famed  for  beautiful 
(China  of  very  fine  quality.  In  Holland  a 


celebrated  porcelain  delftware  takes  its 
name  from  the  city  of  Delft.  Germany, 
Austria,  and  Czechoslovakia  also  manu- 
facture and  export  fine  products  in  porce- 
lain, pottery,  and  glass. 

Unexpected  uses  for  clay.  Thousands 
of  tons  of  clay  are  used  each  year  in  paper 
mills.  The  clay  is  forced  between  the 
wood  fibers  and  helps  to  make  the  paper 
smooth.  Clay  is  also  used  for  coating 
paper,  in  making  oilcloth,  as  a filler  in 
paint,  and  in  the  rubber  factory.  Clay  is 
even  used  in  making  matches. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Classifying.  Divide  clay  products  into  classes. 
Write  a definition  of  each  class  of  products,  and 
then  under  each  class  write  as  many  examples  as 
you  can. 

Some  why’s,  where’s,  and  what’s.  1.  What 
inconvenience  would  result  in  your  neighborhood 
if  all  clay  products  were  suddenly  broken? 

2.  What  is  kaohn?  Where  is  it  secured? 

3.  Why  is  the  manufactiuing  of  clay  products  a 
widespread  industry? 

4.  Where  is  Wedgwood  ware  made? 

5.  What  city  in  France  is  famous  for  its  beautiful 
china? 

6.  Where  is  delftware  made? 
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Fig.  A.  This  bit  of  Czechoslovakian  cut  glass  gives 
us  a peep  at  the  art  work  of  Europe. 


Fig.  B.  Here  we  see  the  skill  and  humor  of  the 
Czechoslovakian  glass  maker. 


UNIT  4— GLASS 

Changing  Times.  Tell  about  the  glass  in- 
dustry as  an  old  glass  blower  might  see  it. 

The  glass  blower.  For  centuries  the 
glass  blower  (Fig.  273-A),  with  his  almost 
marvelous  skill,  made  all  our  hollow  glass- 
ware. Sand  is  the  raw  material  used  in  the 
glass  industry.  Sand  melts  easily.  Certain 
very  pure  sands  are  called  glass  sands. 
Mixed  with  various  substances  to  give  color 
and  to  make  it  melt  more  easily,  glass  sand 
is  heated  and  becomes  a hquid  glass  which 
is  sticky  like  thick  sirup. 

Today,  gas-f©d  flames  keep  furnaces  of 
molten  glass  continuously  hot.  The  glass 
flows  steadily  into  machines  (Fig.  273-B). 
Bottles  and  glassware  are  now  cheap,  and 
the  glass  blower  is  no  longer  an  important 
artisan.  Nevertheless,  he  still  makes  a few 
specially  shaped  articles. 

The  shifting  American  glass  indus- 
try. Before  railroads  had  opened  up  our 
country,  southern  New  Jersey  was  a lead- 
ing glass-making  center  of  the  United 
States.  One  of  the  towns  was  named 
Glassboro.  The  glass  industry  developed 
here  mainly  because  there  was  plenty  of 
sand  and  because  near-by  pine  forests 
provided  fuel. 

Schooners  sailing  down  the  tidal  creeks 
to  Delaware  Bay  carried  the  glass  up  and 
down  the  Atlantic  coast  and  rivers.  After 
coal  was  available,  some  glass  factories 
developed  in  the  coal  areas.  But  natural 
gas  is  the  best  of  all  fuels  for  glass  making, 
so  much  of  the  industry  moved  to  the 
natural  gas  belt  of  the  Ohio  Valley — Pitts- 
burgh, West  Virginia,  Indiana,  and  on  to 
Oklahoma. 

Glass  in  Europe.  The  United  King- 
dom, France,  Germany,  and  Czechoslovakia 
have  important  glass  industries.  Plate 
glass  is  an  important  export  of  Belgium. 

Art  glass.  Glass  not  only  serves  num- 
berless common  uses,  but  is  also  the  mate- 
rial used  for  making  objects  of  art.  Glass 
beads  and  other  art  glass  have  long  been 
made  in  Venezia.  Czechoslovakia  makes 
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Fig.  B.  Mass  production  of  glassware.  In  making  bottles  the 
glass  blower  has  been  replaced  by  this  machine  which  receives  a 
vat  of  molten  glass,  hands  out  himdreds  of  bottles  each  hour, 
and  works  night  and  day  without  ceasing,  while  a belt  conveyor 
carries  the  bottles  away. 


Fig.  A.  The  glass  blower  got  a lump  of 
sticky  molten  glass  on  a long  tube  and 
blew  it  up  almost  exactly  as  we  blow  soap 
bubbles.  It  was  very  skilful  work,  but 
f see  Figure  B. 

{ 

i the  Christmas-tree  balls  for  all  the 
) world.  Cut  glass,  in  which  the 
i artisan  holds  a glass  vessel  against 
j a grinding  stone  and  cuts  figures 
on  it,  is  made  in  many  European 
and  American  cities. 

Scientific  glass.  The  lenses 
of  a pair  of  spectacles  are  the 
product  of  a fine  piece  of  work, 
but  the  lens  of  a microscope  or 
a telescope  is  a much  more  ac- 
curate piece  of  work.  Lenses  are 
made  at  Pittsburgh,  at  Corning 
and  Rochester,  New  York,  in 
France  and  Germany.  The  German  lenses 
are  the  most  famous  in  the  world.  The 
great  German  optical  works  bearing  the 
name  of  Zeiss,  sends  field  glasses,  micro- 
scopes, and  camera  lenses  to  almost  every 
country, 

REVIEW 

Do  you  know?  1.  Why  glass  blowers  are 
becoming  a curiosity? 

2.  Why  the  glass  industry  has  moved  from 
place  to  place? 

Extra  credit.  Find  out  about  the  activities 
and  organization  of  the  Zeiss  Works  at  Jena, 
Germany, 


Christmas-tree  balls  for  Santa  Claus  from  Czechoslovakia. 

CHAPTER  SUMMARY 

Picture  study.  Examine  the  pictures  in  this 
chapter  and  tell  the  importance  of  each  picture 
in  explaining  the  chapter. 

Use  the  following  terms.  In  connection  with 
things  in  this  chapter,  use  each  term  in  a sentence: 
art,  utility,  less  skill,  more  product,  ceramics, 
learning,  electricity,  plumbing,  foreign  trade,  cut 
glass,  unexpected  uses,  kaolin,  lens,  Christmas 
trees,  Zeiss,  glass  sand. 

Your  neighborhood.  How  many  different 
kinds  of  brick  can  you  find  used  in  the  various 
buildings  of  your  neighborhood? 


Fig.  A.  About  1789,  the  salt  springs  near  Syracuse,  New  York,  long  known  to  the  Indians,  became  known  to 
the  white  settlers,  who  began  the  manufacture  of  salt.  The  brine  came  from  a mass  of  solid  salt  which  under- 
lies the  neighborhood  of  the  city.  Now  the  brine  is  brought  in  pipes  from  the  salt  beds  and  limestone  is  brought 
from  near-by  quarries  to  the  great  Solvay  Process  plant,  shown  in  the  picture,  where  they  are  used  in  the  making 

of  soda,  ammonia,  and  coal-tar  products. 


CHAPTER  XXXI 

THE  CHEMICAL  INDUSTRIES 

CHEMISTRY  AND  INDUSTRY 


A Key  Industry.  Show  in  as  many  ways 
as  possible  how  modern  industry  depends  upon 
the  chemical  laboratory. 

Chemical  action.  Ask  your  teacher  to 
do  this  experiment.  Buy  five  or  ten  cents’ 
worth  of  silver  nitrate  at  a drug  store. 
Dissolve  it  in  a glass  one  quarter  full  of 
water.  Do  the  same  with  sodium  chloride 
(common  salt).  Pour  from  one  glass  into 
the  other.  You  wiU  see  a chemical  re- 
action— a change  in  the  nature  of  the 
substances.  The  silver  of  the  silver  nitrate 
unites  with  the  chloride  of  the  sodium 
chloride  to  make  a third  substance  called 
silver  chloride,  a whitish  substance  which 
settles  in  the  glass. 


You  can  see  another  chemical  action  by 
lighting  a match.  This  starts  the  oxygen 
of  the  air  uniting  with  the  carbon  of  the 
wood.  That  part  of  the  matchstick  that  is 
not  carbon  remains  as  ashes.  Air,  water, 
clothes,  your  own  body — everything,  in 
fact — has  chemical  content  and  has  been 
through  chemical  reactions. 

The  chemist  studies  substances  and 
observes  how  they  act  upon  one  another. 
He  learns  to  put  two  substances  together  to 
get  a third  substance,  or  to  separate  one 
substance  into  its  many  elements.  Most 
marvelous  of  aU,  the  chemist,  having  dis- 
covered chemical  laws,  can  make  new 
substances  that  Nature  has  not  made. 

The  newness  of  chemistry.  Chemis- 
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try  is  a very  young  science.  Thousands  of  1 
men  in  many  laboratories  in  many  coun- 
I tries  are  now  constantly  studying  chemis- 
try. New  discoveries  are  made  every 
month,  and  some  of  these  discoveries  make 
iit  possible  for  us  to  have  new  industries  or 
to  carry  on  old  industries  in  easier  and  more 
effective  ways.  Other  chemists  and  in- 
dustrialists learn  of  these  new  things 
through  chemical  conferences  and  scientific 
journals. 

An  industry  remade.  Consider  soap 
maldng.  In  the  home  of  Martha  Wash- 
ington the  soap  used  by  the  family  was 
made  of  waste  materials.  Grease  that  could 
not  be  used  for  food  was  saved  for  making 
soap.  Wood  ashes  from  the  kitchen  fire 
were  saved.  The  ashes  were  put  into  an 
ash  hopper.  Water  was  poured  over  them. 
When  the  water  soaked  through  the  ashes 
and  ran  out  at  the  bottom  of  the  hopper,  it 
was  a dark-brown  Hquid  called  lye.  Lye 
I contains  potash  dissolved  from  the  wood 
I ashes.  When  lye  and  grease  were  boiled 
I together,  soap  was  formed.  Soap  was 
I made  over  the  kitchen  fire  for  hundreds  of 
i years  in  the  homes  of  Europe  and  America, 
i In  George  Washington’s  time  people  in 
1 the  wooded  parts  of  the  United  States  cut 
I down  forests  to  make  huge  piles  of  wood 
j which  they  burned.  From  the  ashes  they 
i made  lye.  They  evaporated  the  lye  and 
i it  became  potash  crystals,  spoken  of  in  the 
trade  in  the  early  days  as  "pot  and  pearl” 
ashes.  People  bought  the  potash  and  used 
it  with  waste  grease  from  the  kitchen  for 
making  soap. 

Chemists  have  now  learned  to  take  salt 
brine  and  coke  and,  by  comparatively  simple 
machines  and  processes,  to  make  soda  ash 
by  the  ton.  By  using  this  ash  together  with 
I fats  or  oils,  factories  now  make  soap  by  the 
I carload  in  many  cities,  both  large  and  small, 
in  the  United  States  and  Europe. 

German  leadership  in  chemistry. 
During  the  nineteenth  century,  most  of  the 
students  in  the  universities  of  America  and 
England  were  studying  chiefly  Latin,  Greek, 
mathematics,  history,  and  philosophy.  In 


Fig.  A.  In  colonial  America  wood  ashes  were  placed 
in  a hopper  and  water  poured  on  them.  The  water 
dissolved  lye  from  the  ashes  which  was  used  in 
making  soap. 

addition  to  these  subjects,  students  in 
German  universities  were  also  studying  the 
sciences— especially  chemistry.  In  1856  an 
Enghshman  named  Perkin,  the  assistant  to 
the  great  German  chemist,  Hofmann,  dis- 
covered how  to  make  the  dyes  now  called 
aniline  dyes  from  coal  tar. 

Before  this  time,  we  obtained  a red  dye- 
stuff from  the  bodies  of  httle  red  insects 
called  cochineal.  To  get  the  dyestuff,  the 
insects  were  scraped  from  the  cactus 
plants  in  Mexico,  and  their  bodies  were 
soaked  in  water.  To  get  blue  dyes,  people 
raised  indigo  plants.  When  the  stalks  were 
crushed,  a yeUow  juice  was  obtained. 
When  agitated  in  the  ah,  the  juice  turned 
blue.  With  it  cloth  could  be  made  blue  in 
color.  Thanks  to  the  start  the  British 
chemists  made,  we  can  now  obtain  not  only 
red  and  blue  dyes  but  several  thousand 
other  shades  and  colors  from  coal  tar. 

German  leadership  in  chemical  in- 
dustries. As  a result  of  the  science  taught 
in  her  universities,  Germany,  for  a time,  led 
the  world  in  chemical  industries.  Germany 
had  raw  materials  in  potash,  salt,  and  coal 
tar.  She  bought  nitrate  of  soda  from 
Chile,  but  finally  her  scientists  learned  to 
make  nitrate  from  the  air  (page  X96). 
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Fis:.  A.  The  offices,  not  the  works,  of  one  of  the  large  German  chemical  companies  which  makes  dyes,  medi- 
cines, photographic  materials,  and  finer  chemicals,  a total  of  several  thousand  products,  some  of  which  reach 
almost  every  town  in  the  world.  They  are  used  as  materials  in  hundreds  of  factories. 


For  many  years  chemicals  from  scientific 
German  factories  were  among  the  chief 
exports  of  Germany.  During  the  World 
War,  when  American  trade  with  Germany 
was  cut  olf,  American  black  stockings  soon 
faded  to  a dull,  rusty  color.  This  was  be- 
cause our  knitting  mills  did  not  have  the 
usual  German  dyes. 

The  American  chemical  industry. 
Following  the  lead  of  European  countries, 
American  universities  began  to  teach 
chemistry  and  other  sciences.  Chemical 
industries  developed  in  America.  One 
company,  with  its  headquarters  in  Wil- 
mington, Delaware,  employs  many  chemists 
who  do  nothing  but  study  ways  of  making 
new  products.  For  example,  a good  paint, 
easily  apphed  to  automobiles,  was  developed 
by  chemists  who  studied  in  laboratories. 
Cellophane  is  another  laboratory  discovery. 

Chemical  engineering.  Chemical  en- 
gineering is  a name  apphed  to  the  process  of 
making  machinery  that  will  do  easily  and 
in  large  quantity  the  things  that  the 
chemist  can  do  in  test  tubes.  In  chemical 
engineering  the  United  States  has  made 
great  headway.  In  some  of  our  chemical 
factories,  raw  materials  flow  in  at  one  end 
of  a great  plant  through  pipes  and.^  with 


almost  no  labor  at  aU,  chemical  actions  take 
place  and  the  finished  product  flows  out  in 
pipes  or  collects  in  vats  or  bins  at  the  other 
end  of  the  big  plant.  These  products  are 
ready  to  sell  as  the  raw  material  for  some 
other  factory  or  as  articles  ready  for  the 
people  to  use  in  one  way  or  another.  Every 
drug  store  sells  many  scores  of  chemical 
products.  Almost  every  factory  uses  them. 

Explosives.  Did  you  ever  think  what 
would  happen  if  there  were  no  dynamite 
or  gunpowder?  It  would  be  very  difficult 
to  work  the  rock  quarry  that  gives  us 
material  for  roads  and  for  cement.  To 
open  a coal  mine  without  explosives  or  to 
get  iron  or  copper  ore  would  be  almost 
impossible.  Indeed,  the  mining  industry, 
except  some  open-pit  mining,  depends 
greatly  upon  explosives. 

Because  it  is  dangerous  to  transport 
explosives,  they  are  manufactured  in  many 
different  parts  of  our  own  country.  The 
factories  are  located  far  from  the  homes  of 
people,  in  swamps  and  along  river  banks, 
especially  those  of  the  Delaware  and  James 
rivers. 

The  fertilizer  industry.  If  the  ferti- 
lizer industry  should  stop,  the  people  would 
begin  to  be  hungry  in  a few  months,  be- 


CHEMISTRY  AND  INDUSTRY 


277 


: cause  the  agriculture  of  both  Europe  and 
i America  depends  more  and  more  upon 
commercial  fertilizers.  The  industry  had 
its  first  great  development  in  the  southern 
part  of  the  United  States,  where  heavy 
rains  leached  so  much  of  the  fertility  out  of 
the  soil.  There  the  cotton  farmer  has  used 
commercial  fertilizer  for  a long  time.  Ferti- 
hzer  has  also  been  used  a great  deal  on  the 
I Atlantic  coastal  plain,  where  the  sandy  soils 
I have  but  little  fertility  in  them,  but  will 
I produce  good  crops  when  fertilized. 

A seaport  is  a natural  location  for  the 
fertilizer  factory.  At  a port,  ships  can  un- 
load  phosphate  rock  from  Florida,  potash 
from  Germany,  nitrate  of  soda  from  Chile, 
bones  from  Argentina  and  Austraha.  The 
; railroads  and  boats  bring  produce  down  to 
, the  port  and  carry  fertilizer  back  to  the 
I farms.  Therefore  we  find  a fertilizer  factory 
j or  factories  in  most  of  the  important  sea- 
' ports  from  Galveston,  Texas,  to  Eastport, 
Maine.  One  of  the  most  important  plants 
in  the  world  for  making  nitrate  is  located 
on  the  James  River  a few  miles  distant 
from  Norfolk,  where  ocean  steamers  can 
load  and  unload  beside  the  factory. 

Other  chemical  industries.  There  are 
hundreds  of  other  chemical  industries.  We 
can  mention  only  a few  in  this  book.  The 
manufacture  of  paints  and  varnishes,  sub- 
stances which  protect  and  beautify  wood 
and  metal,  is  an  important  chemical  in- 
dustry. Making  dyestuff,  for  use  in  giving 
different  colors  to  cloth  and  to  many  objects, 
is  also  an  important  industry. 

In  1934  an  interesting  chemical  plant  was 
opened  on  the  coast  of  North  Carolina.  It 
is  a bromine  factory.  Bromine,  one  of  the 
many  substances  in  sea  water,  is  used  in 
medicine,  in  photography,  in  anti-knock 
gasoline,  and  in  making  tear  gas.  There 
is  one  pound  of  bromine  in  about  2000  gal- 
lons of  sea  water.  Seven  years  of  research 
developed  a process  by  which  this  factory 
gets  the  bromine  from  13,000  gallons  of 
water  every  minute,  night  and  day.  This 
yields  250,000  pounds  of  bromine  a month. 
The  coast  of  North  Carolina  was  chosen  for 


the  factory  because  the  water  there  was 
particularly  free  from  any  substances  that 
rivers  might  carry. 

Chemicals  in  new  lands.  In  its  finer 
forms  the  chemical  industry  is  not  one  that 
moves  quickly  to  an  agricultural  country 
hke  Brazil  or  the  Union  of  South  Africa. 
The  industry  requires  trained  men,  skilled 
processes,  a large  market.  Therefore  only 
the  simpler  forms  of  chemicals  are  made  in 
South  America,  Africa,  and  Australia. 
Thousands  of  chemicals  for  drug  stores, 
paint  shops,  and  textile  mills  go  to  those 
distant  countries  in  ships  that  carry  general 
cargoes  from  Germany,  the  United  States, 
the  United  Kingdom,  Belgium,  or  France. 

CHAPTER  SUMMARY 

Use  the  following  in  sentences:  chemical, 
potash,  crystals,  aniline,  cochineal,  coal  tar, 
cellophane,  explosive,  and  fertilizer. 

What  would  happen?  1.  If  we  had  to 
depend  on  the  old  “pot  and  pearl”  ash  industry? 

2.  If  miners  did  not  have  explosives? 

3.  If  omr  fertilizer  industry  stopped? 

4.  If  we  could  not  get  dyes  from  coal  tar? 

5.  If  we  did  not  have  large  soap  factories? 

6.  If  someone  built  in  Peru  or  Madagascar  a 
great  chemical  works  like  the  one  shown  in  Figure 
274-A? 

Write  a paragraph  to  read  to  the  class  on 
one  of  the  following:  1.  Chemical  action  and 
chemical  engineering. 

2.  Early  soap  making;  modern  soap  making. 

3.  Germany  and  her  chemical  industries. 

4.  How  explosives  aid  and  harm  mankind. 

5.  The  value  of  fertilizer  to  agriculture  and  to 
the  families  of  the  students  of  our  school. 

6.  Dyestuffs. 

7.  How  the  "pot  and  pearl”  ash  industry  suited 
the  colonial  frontier. 

8.  Some  stories  told  by  an  old  man  who  once 
grew  indigo  and  cochineal. 

Extra  credit.  1.  Bring  in  information  about 
the  use  of  chemicals  in  your  neighborhood.  See 
how  many  different  kinds  of  uses  you  can  find. 

2.  Is  there  mass  production  in  chemical  manu- 
facturing? 

3.  Can  you  point  out  any  resemblance  between 
the  shoe  industry  and  some  chemical  industries? 

4.  Find  on  a can  of  grocery-store  lye  the  instruc- 
tions for  making  soap. 


Fig,  A.  Making  your  loaf  of  bread.  Trace  the  story  of  a bag  of  flour  from  the  moment  it 
CHAPTER  XXXII 

SOME  FOOD  INDUSTRIES 

UNIT  1— FROM  HOME  TO  FACTORY 


A Change.  Explain  the  fact  that  the  selling 
of  things  is  more  important  to  many  people 
now  than  formerly. 

My  boyhood  farm.  When  I was  a boy, 
I lived  on  a farm  in  northern  Virginia. 
One  of  my  jobs  was  to  carry  a sack  of 
wheat  or  corn  across  the  saddle  in  front  of 
me  as  I rode  horseback  to  the  country  mill 
(Fig.  302-B).  The  water  wheel  of  the  mill 
turned  the  burrstones  that  ground  the  wheat 
or  corn  into  flour  or  meal. 


Bread  for  the  family  was  made  from  flour. 
The  bread  was  baked  in  the  farm  kitchen. 

In  June,  I picked  cherries  from  trees  that 
grew  along  the  edge  of  fields.  In  July,  I 
picked  blackberries  that  grew  by  the  fences, 
and  I picked  huckleberries  on  the  near-by 
mountain.  Some  of  this  fruit  was  canned 
at  home  for  use  in  winter.  In  August  and 
September,  peaches  were  ripe.  I took  bush- 
els of  peaches  from  the  farm  orchard  to  the 
kitchen  of  my  home.  My  sisters  and  their 
friends  pared  peaches  by  the  hour  in  the 
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big  kitchen  while  someone  read  aloud. 
My  mother  canned  peaches  and  made  some 
into  jam.  Others  were  dried  in  the  farm 
dryer,  an  arrangement  hke  a Httle  house 
with  wire  shelves  and  a little  stove  beneath 


came  the  biggest  food  event  of  the  year — 
butchering.  Several  fat  hogs  were  slaugh- 
tered and  hung  up  on  a pole  overnight  to 
cool.  The  next  day  the  hogs  were  cut  up 
into  hams,  shoulders,  and  bacon.  The  meat 


arrives  at  the  “receiving  platform”  vmtil  it  leaves  the  “shipping  platform”  as  loaves  of  bread. 


them.  When  my  mother  wanted  to  serve 
a nice  dessert,  a jar  of  home-canned  peaches 
often  supphed  it,  together  with  homemade 
cake  or  cookies. 

When  the  family  had  ice  cream,  we  made 
it  from  cream  from  our  own  cows.  We 
packed  the  freezer  with  ice  that  we  stored 
the  previous  winter  in  the  farm  ice  house. 

In  October,  a big  iron  pot  was  filled  time 
and  again  with  apples  and  cider,  and  boiled 
all  day  to  make  apple  butter. 

The  cellar  was  stored  with  apples  and 
potatoes.  In  the  garden  was  a mound  of 
cabbages,  turnips,  parsnips,  and  salsify, 
covered  with  straw  and  then  with  earth,  to 
keep  them  from  drying  or  freezing. 

In  late  November  or  early  December 


was  salted  and  later  hung  up  in  a little 
windowless  house.  A small  fire  of  hickory 
wood  burned  beneath  the  hams,  because 
smoke  from  hickory  gives  meat  a good 
flavor.  Cans  of  lard  were  set  away  in  the 
pantry  and  sausage  was  made  and  stored 
in  jars.  Later  in  the  winter,  a quarter  of 
beef  was  bought;  part  was  pickled  and  part 
was  dried.  Today,  dried  beef  can  be  bought 
in  any  meat  shop. 

Now  a group  of  food  industries. 
Every  item  on  my  list  of  farm  foods  now 
represents  a factory  industry.  Sometimes 
the  factory  supphes  a hundred  famihes  or 
a thousand,  or  it  sends  its  produce  to  many 
parts  of  the  United  States  and  even  to 
foreign  countries.  Much  of  the  preparation 
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Fig.  A.  Bread-mixing  machines  and  the  troughs  in 
which  the  dough  “rises.” 


of  food  in  the  United  States  has  moved  from 
the  homes  to  town.  This  was  one  of  the 
reasons  for  the  great  increase  in  city  popu- 
lation between  1880  and  1930. 

We  could  study  any  one  of  a dozen  food 
industries,  but  let  us  consider  some  changes 
that  have  occurred  in  the  bread  industry. 
The  water  mill  to  which  I took  the  grain 
failed  for  want  of  business.  Most  of  the 
wheat  now  grown  in  that  county  is  shipped 
out  and  flour  is  shipped  back.  Where  is  the 
flour  made?  Wheat  en  route  from  Kansas 
or  Dakota  to  New  York  or  Hamburg  may, 
without  extra  freight  cost,  stop  and  be 
ground  into  flour  and  go  on  again.  Thus, 
cities  on  the  wheat  routes  became  milhng 
centers.  The  greatest  are  Minneapohs, 
Buffalo,  Kansas  City,  Wichita,  and  Toledo, 
Ohio.  There  are  large  flour  mills  in  almost 
every  large  city,  and  ten  or  twenty  thousand 
families  may  be  supphed  by  one  mill.  Be- 
cause of  this  change,  thousands  of  small 
country  mills  failed  to  make  a profit  and 
had  to  close  down. 

The  modern  bakery.  The  big  city 
bakery  is  an  interesting  place.  Flour  comes 
by  the  carload  into  the  basement.  There 
are  barrels  of  salt,  sugar,  grease,  yeast,  and 
other  materials.  An  elevator  takes  the 
materials  to  the  top  floor,  where  they  are 
weighed  on  scales  in  large  quantity  and 
dumped  through  a chute  into  a mixer  on 
a floor  below.  An  electric  motor  winds 
the  mixer  round  and  round  until  the  in- 


gredients are  thoroughly  mixed  (Fig.  278-A).  i' 
The  mass  of  dough  is  then  dumped  into  a | 
trough  on  wheels.  There  it  is  allowed  to  | 
rise  to  the  proper  state  of  hghtness  and  is  j 
then  sent  to  the  story  below  through  i ' 
another  chute.  |t 

At  last  the  dough  is  cut  by  machinery, 
the  pieces  fall  into  pans  placed  upon  a 
moving  belt  which  carries  them  slowly  l! 
through  the  ovens.  Without  stopping, 
finished  loaves  come  out  at  the  other  end  of  j. 
the  oven.  From  flour  to  bread,  human  ; 
hands  have  not  touched  the  materials.  ;l| 

Baking  is  a local  industry.  Bread,  like  ( 
ice  cream,  does  not  keep  long,  so  every  city  j 
has  its  bakeries  and  ice-cream  factories,  and 
the  bread  and  cream  are  shipped  short  dis-  | 
tances  to  near-by  towns.  Some  companies  a 
own  bakeries  in  large  cities  all  the  way  from  I 
the  Atlantic  to  the  Pacific.  1 

Bread  in  Europe.  Since  most  of  the  j 
farm  people  of  Europe  live  in  villages,  they  1 
have  for  centuries  been  accustomed  to  - 
having  the  village  baker  bake  bread  for 
the  entire  village.  But  in  Europe  as 
in  America,  the  httle  water  mill  has  failed 
in  competition  with  the  big  steam  mill  in 
cities,  and  concentration  of  the  baking  in- 
dustry is  taking  place  as  it  did  in  America. 
Wheat-importing  places — Glasgow,  Liver- 
pool, London,  Rotterdam,  Amsterdam, 
Hamburg — have  become  milling  centers.  - 

THINGS  TO  DO  AND  THINK  ABOUT 
Did  you  read  carefully  enough  to  know: 

1.  What  is  meant  by  the  farm  dryer?  > 

2.  A reason  mentioned  for  the  increase  of  city 
populations? 

3.  The  leading  milling  centers  in  the  United 
States? 

A comparison.  Compare  your  life  with  that 
of  the  author  when  he  was  a boy  on  a farm  in  * 
Virginia.  List  your  comparisons.  How  many  can  .. 
you  make?  i 

The  old  and  the  new.  See  how  many  different 
talks  you  can  make  with  the  title,  each  talk  to  be 
on  one  subject.  [ 

A letter  to  write.  If  you  know  some  boy  or  ' 
girl  who  lives  in  the  country  (or  city  if  you  live  j 
in  the  country),  write  a letter  teUing  of  your  life,  j ; 
Ask  for  a reply  telling  of  the  interesting  things  he  j 
or  she  does  each  year.  Compare  the  two  letters,  j; 
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Fig.  A.  Stockyards  at  Sioux  City,  Iowa.  Cattle,  hogs,  and  sheep  from  Com-  and  Cotton-Belt  farms  and  Western 
ranches  are  tmloaded  from  freight  cars  into  these  pens  to  await  their  turn  in  the  packing  plant. 


UNIT  2— THE  MEAT-PACKING 


I 

! 

I 

I Freight  cars  and  stockyards.  If  you 
I happen  to  be  riding  in  the  country  near 
i Chicago,  you  are  apt  to  see  a freight  train 
! of  many  cars  containing  live  cattle,  hogs, 
and  sheep.  The  cars  for  the  smaller  ani- 
mals sometimes  have  two  floors — double 
deckers,  they  are  called.  Some  of  the  ani- 
mals may  have  traveled  a short  distance 
from  the  fattening  farms  near  Chicago 
(page  100),  or  they  may  have  come  from 
the  Rocky  Mountain  pastures  or  from 
alfalfa  stacks  in  irrigated  valleys  in  the 
Great  Plains. 

The  trains  usually  arrive  in  the  Chicago 
stockyards  at  night. 

The  stockyards  are  laid  out  with  many 
miles  of  streets  hke  a city.  Beside  them  are 
pens  in  which,  on  almost  any  business  day, 
one  may  see  thousands  of  cattle,  cows, 
calves,  sheep,  and  hogs.  By  an  ingenious 
arrangement  of  gates,  it  is  easy  to  separate 
the  animals  into  different  groups  and  start 


INDUSTRY 

A Choice.  Pick  out  the  two  inventions 
that  have  done  the  most  to  change  the  meat 
industry. 


them  along  little  lanes  or  by  overhead  pas- 
sageways to  freight  cars  for  shipment  back 
to  farms  or  to  the  packing  plants  which 
skirt  the  edges  of  these  hundreds  of  pens. 

Men  on  horseback  ride  about  looking  at 
the  cattle.  The  men  are  buyers  from  the 
meat-packing  companies,  or  they  are  sellers 
representing  the  commission  firms  to  which 
the  farmers  and  dealers  in  the  country  have 
sent  the  animals  to  be  sold.  There  is  much 
dickering  and  bargaining  before  the  ani- 
mals are  finally  started  on  the  street  or 
overhead  way  to  the  packing  plant. 

The  assembly-line  idea.  The  work 
with  the  slaughtered  animal  reminds  us  of 
the  automobile  plant,  because  the  animal 
rolls  along  on  a trolley  past  a succession  of 
men  each  of  whom  does  a small  part  in 
dressing  it.  When  finished,  the  carcass 
roUs  into  a cooling  room.  From  here  it 
may  be  sent  to  distant  meat  shops  or  it 
may  be  cut  up  to  be  cured  or  canned. 

Many  meat  products  to  many  mar- 
kets. Doubtless  you  have  seen  the  adver- 
tisements of  some  of  the  meat-packing 
firms  with  plants  in  Chicago  and  many 
other  cities.  These  firms  sell  meat  in  almost 
aU  parts  of  the  United  States.  You  have 
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Figs.  A and  B.  Mass  production  of  meat  products  in  a 
packing  plant.  After  the  government  inspector  has  certified 
that  the  body  of  the  animal  is  satisfactory  for  food,  it  may 
be  made  into  a great  variety  of  meat  products,  one  of  which 
is  the  delicious  sausage  which  the  girls  are  packing  in  the 
picture  above. 


also  seen  fresh  meat  in  the  meat  market, 
and  canned  meat  in  many  forms  in  the 
grocery  store,  but  probably  you  have  never 
seen  a barrel  of  salted  and  pickled  pigs’  ears 
or  pigs’  faces.  I have  seen  these  products 
in  little  towns  on  populous  islands  in  the 
West  Indies.  This  kind  of  meat  is  very 
cheap.  This  shows  one  of  the  advantages 
of  the  great  packing  plant.  It  can  find  in 
some  corner  of  the  world  a market  for 
almost  any  small  thing  which  the  farm 
butcher  might  have  to  waste. 

By-products.  Blood,  which  is  wasted 
on  the  farm,  is  carefully  saved  in  a packing 
plant.  Dried  blood  is  excellent  fertilizer. 
The  short  hair  from  an  animal’s  hide, 
mixed  with  the  plaster  for  house  walls,  rein- 
forces the  plaster  as  steel  reinforces  concrete. 
Long  hair  goes  to  the  mattress  maker. 
Bones  make  buttons  and  knife  handles,  and 
the  scraps  are  ground  for  chicken  feed  or 
fertihzer.  The  pig  has  now  been  made 
into  thirty  or  forty  kinds  and  grades  of 
meat.  The  meat  may  be  used  fresh,  dried, 
canned,  salted,  pickled,  or  boiled  for  soup. 
The  remaining  odds  and  ends  go  to  the 
soap-grease  vat  or  to  the  tankage  vat,  to  be 
cooked,  then  it  is  dried  and  sold  for  chicken 
and  pig  feed.  Certain  glands  of  the 
animals  furnish  extracts  that  are  used  in 


making  medicines.  Altogether,  the  great 
packing  plant  sells  many  scores  of  products. 

The  location  of  the  industry.  Small 
slaughter  plants  supply  the  local  meat 
markets  in  many  American  cities,  but  the 
large  plants  and  the  chief  packing  industries 
are  located  in  cities  in  or  near  the  Corn 
Belt,  where  most  meat  animals  are  fat- 
tened. Chicago  is  the  largest  meat-packing 
center  in  the  world.  On  page  357  find  the 
number  of  animals  slaughtered  in  • some 
other  places.  Portland,  Oregon;  Dallas 
and  Fort  Worth,  Texas,  are  some  impor- 
tant centers  distant  from  the  Corn  Belt. 
Each  of  these  centers  supplies  many  people. 

The  industry  crosses  the  seas.  Sup- 
pose, after  you  have  inspected  a meat- 
packing plant  in  Chicago,  I were  to  show 
you  another  plant.  Suppose  also  that  there 
were  no  people  present  at  the  time.  As 
you  looked  at  the  equipment  and  machinery, 
you  would  doubtless  say,  ''This  must  be 
Chicago  again,  or  perhaps  St.  Louis.”  You 
would  be  mistaken.  This  plant  is  in 
Buenos  Aires,  or  perhaps  Montevideo,  or 
some  smaller  place  up  the  Parana  River, 
or  in  Rio  Grande  do  Sul  or  Sao  Paulo, 
Brazil,  or  in  Sydney  or  Melbourne,  Aus- 
traha,  or  in  Dunedin  or  Wellington,  New 
Zealand,  or  even  in  Madagascar. 
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Fig.  A.  Read  the  section  “The  industry  crosses  the  seas”  and  then  tell  about  this  meat-packing  plant  in 

Argentina. 


Like  oil-drilling  machinery,  textile  ma- 
chinery, and  machinery  for  making  shoes, 
the  American  equipment  for  packing  plants 
reached  foreign  lands  where  Americans 
supervised  the  construction  of  plants  hke 
those  in  the  United  States. 

It  makes  httle  difference  to  a hungry 
man  in  western  Europe  whether  the  meat 
he  eats  comes  from  the  Eastern  Hemisphere 
or  the  Western,  from  the  Northern  Hemi- 
sphere or  the  Southern.  From  the  home- 
land or  from  the  Antipodes,  meat  reaches 
him  in  good  condition  through  the  aid  of 
the  refrigerator  ship  with  freezing  rooms  or 
chill  rooms,  or  the  meat  comes  salted, 
pickled,  or  canned.  The  tin  can  goes 
everywhere. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Questions  to  answer.  1.  Why  is  large-scale 
packing  more  economical? 

2.  Why  are  railroads  compelled  to  unload  stock 
every  thirty-six  hours? 

3.  What  other  industries  have  you  studied  that 
use  the  assembly-line  idea? 

4.  How  are  animals  shipped  to  the  packing 
centers? 

5.  How  are  the  various  parts  of  the  animals 
used? 

For  review  work.  Review  Chapter  VIII  (the 
Meat  and  Egg  Industries).  How  does  this  unit 
help  to  complete  that  chapter? 

Simon  says  “Thumbs  up.”  Make  a hst  of 
ten  statements  about  this  unit.  Make  some  of  the 
statements  true  and  some  false.  Read  your  state- 
ments to  the  class.  If  the  statement  is  correct, 
everyone  should  put  thumbs  up.  If  the  statement 
is  false,  everyone  should  put  thumbs  down. 


UNIT  3— FRUITS,  VEGETABLES,  AND 
THE  CANNING  INDUSTRY 


Problem.  Explain  how  a period  of  depres- 
sion like  that  which  began  in  1929  affects  people 
who  can  fruits  and  vegetables. 

Rival  canning  industries.  The  can- 
ning of  fruits  and  vegetables  is  an  important 
industry  in  the  United  States.  You  can 
prove  it  by  making  a list  of  the  canned 
goods  on  the  shelves  of  almost  any  grocery 
store,  and  by  staying  in  a grocery  store  for 
half  an  hour  to  see  what  articles  people  buy. 

Any  careful  housewife,  or  any  girl  whose 
school  has  a domestic-science  department, 
is  able  to  can  fruit  or  vegetables  that  will 
be  as  good  as  can  be  bought  in  stores. 
Thus  the  commercial  canning  factory  may 
have  a million  kitchen  rivals. 

The  canning  factory.  Fruit  should  be 
ripe  when  canned;  most  ripe  fruits  cannot 
be  carried  far  without  spoiling;  therefore, 
great  city  centers  for  canning  fruit  do  not 
exist.  Instead,  the  countryside  and  the 
small  towns  in  the  fruit-  and  truck-growing 
regions  are  dotted  with  small  canning  fac- 
tories. There  are  large  factories  in  some 
cities.  The  largest  are  in  California  be- 
cause that  state  has  the  greatest  centrahza- 
tion  of  fruit  and  vegetable  production. 

The  canning  factory  cannot  operate  all 
the  year  round,  but  only  when  fresh  fruit 
and  vegetables  can  be  had.  Nevertheless, 
much  labor-saving  machinery  is  used  in 
some  canning  factories.  For  example,  belt 
conveyors  carry  fruit  and  cans  from  one 
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Fig.  A.  Mass  production  made  the  cans  and  bottles 
on  this  grocer’s  shelves.  Mass  production  filled  the 
containers,  cooked  the  foods,  sealed,  packed,  and 
carried  them  by  carloads,  truckloads,  and  shiploads 
everywhere  to  all  continents,  many  countries,  many 
towns. 

place  to  another;  soldering  machines  seal 
the  cans;  scores  and  even  hundreds  of  cans 
are  lifted  into  the  cooking  vats  and  lifted 
out  by  machine  power. 

The  trade  in  canned  goods.  Shipping 
carloads  of  canned  goods  from  factories  in 
different  parts  of  the  United  States  to 
wholesale  centers  and  thence  to  local  stores 
is  one  of  the  most  extensive  trades  of  the 
United  States.  There  is  also  an  important 
export  trade  in  canned  goods,  because  in 
most  parts  of  the  world  it  is  impossible  for 
peaches,  plums,  and  apricots  to  be  grown. 
Many  parts  of  Europe  cannot  grow  even  a 
tomato.  Most  people  want  to  buy  canned 
tomatoes;  they  contain  vitamins  valuable 
for  health.  Tomato  juice  is  a healthful 
drink. 

If  business  is  good.  When  business  is 
good  and  people  have  jobs  and  money,  they 
buy  factory-made  canned  goods.  When 
jobs  are  few  or  money  scarce,  food  canned 
in  the  home  rises  in  importance.  For 


example,  the  home-demonstration  v/ork  for 
the  state  of  North  Carohna  reports  that 
with  the  decrease  in  the  price  of  farm  prod- 
ucts and  the  increasing  difficulty  of  securing 
cash,  farm  women  are  stretching  their  in- 
come by  preserving  food  for  the  future. 
Members  of  the  home-demonstration  clubs 
in  North  Carohna  canned  in  1923-28 
(average)  835,000  cans  of  fruit,  vegetables, 
and  meat;  1930,  1,328,000  cans;  1932, 
4,090,000  cans.  Canning  meat  in  the  home 
has  not  been  done  very  much  as  yet. 

In  1933  I received  a letter  from  a friend 
who  is  a missionary  in  the  interior  of 
Anatoha.  What  does  the  letter  show  about 
the  two  systems  of  food  supply? 

My  friend  said:  "Since  there  are  very 
few  factories,  75  per  cent  of  the  people 
hve  in  villages  and  farms  while  18  per  cent 
are  engaged  in  commerce.  Today,  with 
the  world  suffering  from  the  depression,  the 
great  village  population  of  Turkey  is  hardly 
affected.  True  there  is  no  money  but  there 
is  food  for  everyone,  old  clothes  are  patched 
again,  and  aU  have  a roof  over  their  heads. . . 

"Yes,  there  is  food  here  even  though 
Turkey’s  methods  of  agriculture  are  most 
primitive.  Near  the  coast  cities,  tractors 
and  modern  implements  are  used  to  some 
extent,  but  the  farmers  soon  learned  that 
oxen  fed  on  the  farm  were  cheaper  than 
paying  for  expensive  gasohne  and  chauf- 
feurs. So  oxen  plow  the  fields,  the  wheat 
and  barley  are  hand  sown,  and  usually 
harvested  by  hand  and  threshed  on  the 
threshing  floors  by  oxen  and  winnowed  by 
hand  in  the  same  way  that  Ruth  saw  it 
done  on  Boaz’s  flelds.  . . . 

"The  farmers  produce  enough  food  (not 
very  varied)  so  that  a village  can  be  shut 
off  from  the  city  store  and  only  lack  such 
luxuries  as  tea  and  coffee  and  sugar.  For- 
merly, each  village  produced  its  clothes 
from  cotton  and  wool.  Almost  every 
villager  has  a few  sheep,  goats,  and  cows. 
The  farm  tools  are  very  simple — a yoke  for 
the  oxen,  a wooden  plow  with  a steel  point 
attached,  hand  scythes,  simple  shovels. 

"Since  the  farm  doesn’t  produce  much 
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Fig.  A.  A large  fruit  cannery  in  California.  The  steam  cookers  are  in  the  rear  of  the  picture.  Is  this  mass 
production  of  food?  CaUfornia  has  many  of  these  factories. 


money,  there  is  a yearly  exodus  in  the  four 
summer  months  of  stonemasons,  plasterers, 

( and  painters  to  the  coast  cities  for  work, 
i ''Half  of  the  boys  in  our  school  come  from 
I such  villages.  They  have  no  cash,  poor 
I clothes,  but  good  brains  and  bodies.” 

I THINGS  TO  DO  AND  QUESTIONS  TO 
I ANSWER 

j Some  why’s  and  how’s.  1.  Why  do  we  not 
have  great  city  centers  for  canning  fruits  as  we  do 
for  canning  meat? 

2.  Do  different  kinds  of  canning  factories  have 
the  same  length  of  working  season?  Explain. 

3.  What  do  the  figures  for  North  Carolina 
canning  show  about  the  relation  between  kitchen 
canning  and  business  activity? 

4.  What  does  the  letter  from  Turkey  tell  you 
about  independence  and  comfort? 

5.  Do  the  illustrations  in  this  chapter  show  you 
anything  about  mass  production?  Explain.  Who 
can  afford  to  have  a laboratory  as  a part  of  a food 
fj.ctory? 

CHAPTER  SUMMARY 

The  Virginia  farm.  Is  the  Virginia  farm 
described  typical  of  the  farms  located  in  the 
commercial  parts  of  the  world  today?  of  farms 
located  in  the  less  commercial  areas? 

Keep  a list.  Keep  a list  of  the  canned  goods 
that  you  see  during  one  week.  Where  canned? 

Overhead  expense.  Taxes,  insurance,  interest 
on  the  money  invested,  and  the  depreciation  of 
buildings  and  machinery  are  called  overhead 


cessfully  either  in  cans  or  as  dried  fruit.  It  must  be 
rushed  to  us  on  refrigerator  ships  and  cars.  Through 
what  port  do  your  bananas  come? 

expense.  They  go  on  whether  the  factory  works 
or  not.  A canning  factory  costs  $20,000,  charge 
interest  at  6 per  cent,  depreciation  at  10  per  cent, 
insurance  and  taxes  at  2j  per  cent.  What  is  the 
overhead  cost  a day  if  it  runs  four  weeks?  ten 
weeks?  six  months? 

Extra  credit.  Find  out  what  plans  the  Ten- 
nessee Valley  Authority  (Knoxville,  Tennessee) 
has  for  food  supply  a nd  food  industries. 


WHERE  ARE  THEY? 
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A Business  Problem.  If  a young  man 
wished  to  migrate  from  a little  mountain  farm 
in  Y ugosla via  to  a place  with  a promising  future 
as  a manufacturing  region,  where  might  he  go? 
Where  should  he  not  go? 


What  manufacturing  needs.  We 
have  seen  that  many  European  people  have 
settled  in  all  continents  since  the  steam 
engine  was  invented.  They  took  with  them 
the  animals,  plants,  languages,  and  knowl- 
edge of  Europe.  We  have  seen  that  they 
built  up  in  new  continents  the  cattle 
industry,  the  sheep  industry,  and  the  wheat 
industry.  We  have  seen  that  some  of  the 
products  of  these  newly  estabhshed  in- 
dustries are  produced  chiefly  in  places 
newly  settled  by  Europeans,  such  as  Ar- 
gentina, Austraha,  the  Great  Plains  of 
North  America.  To  move  manufacturing 
is  not  so  easy  as  it  is  to  move  production. 
Why  is  this  true?  See  the  needs  of  manu- 
facturers (page  207)  and  the  starting  of  new 
manufactures  (pages  248  and  257). 

Find  the  manufacturing  city.  Where 
the  conditions  for  manufacturing  are  good, 
cities  may  arise.  Can  cities  be  located  just 


anywhere?  Which  regions  are  best  equipped 
for  manufacturing'?  How  much  manu- 
facturing already  exists  in  those  regions? 
To  find  answers  to  these  important  ques- 
tions, we  must  examine  some  of  the  climatic 
regions  of  the  world. 

1.  The  tundra.  Where  are  the  tundra 
regions  (Fig.  2- A)?  These  are  the  lands 
of  the  reindeer  people,  fishermen,  hunters, 
and  nomads;  lands  where  meat,  fish,  furs, 
hides,  and  skins  are  most  important  in  the 
hves  of  the  people.  However,  except  for  a 
few  boat-landing  places  with  a dozen  or  two 
houses,  there  is  not  a town  in  the  whole 
length  of  the  tundra.  If  the  tundra 
inhabitant  gets  the  chance,  he  is  glad  to 
trade  skins  and  fish  for  rifles,  traps,  and 
tents.  Trading  relieves  him  of  having  to 
make  (manufacture)  all  the  things  he  needs. 
It  is  evident  that  a young  man  who  wants 
to  leave  Yugoslavia  wiU  not  find  in  the 
tundra  an  opportunity  for  manufacturing. 

2.  The  cold  plateaus  (Fig.  2-A;  regions 
numbered  6).  These  regions  have  a 
climate  most  nearly  hke  that  of  the  tundra. 
In  the  cold  plateaus  there  are  no  towns 
worth  mentioning  here,  with  the  exception 
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Fig.  A.  Thousands  of  looms,  practically  automatic,  weaving  cloth  at  Greensboro,  North  Carolina.  Find  Greens- 
boro on  the  map  (Plate  I).  The  Piedmont  of  Georgia  and  the  Carolinas  has  many  such  manufacturing  centers. 


of  a few  places  where  there  is  rich  metal  and 
where  mining  towns  have  grown.  Thus, 
Potosi,  a mining  settlement  on  the  treeless 
and  shivery  cold  plateau  of  Bolivia,  was  by 
far  the  largest  town  in  America  in  1650. 
Now  that  the  mine  yields  little,  Potosi  has 
but  a small  fraction  of  its  former  popula- 
tion. It  produces  no  manufactures  for 
export  and  few  for  its  own  use. 

3.  The  Great  Northern  Forests  of  Europe, 
Asia,  and  North  America  (Fig.  2-A;  re- 
gions numbered  7).  These  vast  regions  are 
lands  of  (a)  the  trapper;  {b)  the  pros- 
pector; (c)  the  lumberman. 

(а)  The  trapper’s  town  is  a trading  post — 
a store  with  two  or  three  houses  around  it. 

(б)  Prospectors  are  now  flying  in  by 
airplane  (page  235)  for  summer  pros- 
pecting in  northern  Canada  (Fig.  236-A) 
and  flying  out  in  the  fall.  If  metal  suffi- 
ciently rich  is  found,  a railroad  will  be 
built.  A railroad  was  built  to  the  rich 
mines  of  silver,  gold,  and  nickel  in  the 
Canadian  forests  northwest  of  Ottawa. 

(c)  Sawmill  and  pulp-mill  towns  exist 
along  the  coasts  of  Sweden,  Finland,  the 
Gulf  of  St.  Lawrence,  and  on  some  of 
the  Siberian  rivers.  These  towns  furnish  the 
only  manufactured  exports — exports  de- 


rived from  only  a tiny  fraction  of  those  vast 
forests — forests  whose  extent  is  several 
times  as  great  as  that  of  all  the  plowed 
fields  of  Europe  and  the  United  States. 

4.  Deserts  (Fig.  2-A;  regions  numbered 
3).  The  deserts  are  large  enough  to  cover 
aU  the  populous  parts  of  western  Europe, 
eastern  North  America,  China,  and  Japan. 
The  deserts,  like  the  Great  Northern  Forest 
lands,  are  without  towns  unless  rich  min- 
erals are  found.  Then  a railroad  may  come, 
as  it  has  to  Broken  Hill,  Coolgardie,  and 
Calgoorlie,  mining  towns  in  the  Australian 
deserts.  The  Atacama  Desert  on  the  rain- 
less coast  of  northern  Chile,  with  its  nitrate 
deposits,  has  had  some  of  the  most  remark- 
able desert  cities  in  the  history  of  the  world. 
Such  cities  thrive  only  while  the  mineral 
business  has  thrived.  They  have  declined 
as  it  has  declined.  They  wQl  die  when 
the  mine  dies. 

5.  Equatorial  forests  (Fig.  2-A;  regions 
numbered  1).  In  these  parts  of  the  world 
nature  is  most  productive.  There  is  never 
any  cold  weather  to  interfere  with  the 
growth  of  plants.  The  land  is  a veritable 
riot  of  tree  growth,  rich  with  coconuts,  oil 
palms,  cacao  trees,  rubber  trees.  Brazil-nut 
trees,  and  many  other  trees  whose  products 
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Fig.  A.  The  follower  of  an  ancient  handicraft.  The  wood  turner 
sits  on  a cushion,  turns  his  wood  with  the  bowstring  as  he  pulls 
the  bow  back  and  forth.  He  holds  the  chisel  with  his  left  hand 
and  guides  it  with  his  heel.  This  might  be  seen  almost  anywhere 
between  Chosen  (Korea)  and  the  Nile,  the  Indian  Ocean,  and  the 
Siberian  wheat  belt.  ^ I have  seen  these  workers  use  their  toes 
almost  as  we  do  our  fingers.  H The  Russian  Government  has  now 
begun  to  build  factories  and  is  teaching  some  of  these  people  to 
operate  machines  in  the  Western  way. 


are  or  might  be  useful  to  man.  Do  great 
cities  arise  in  these  lands  of  tropic  abun- 
dance as  they  do  in  colder  Europe  and 
North  America  (Fig.  286- A)?  At  the 

mouth  of  the  mighty  Amazon,  king  of 
rivers,  is  Para,  a town  not  now  prosperous, 
because  her  rubber  business  has  dechned. 
At  the  mouth  of  the  mighty  Congo  is  Boma, 
a little  shipping  port. 

Asia  has  several  cities  in  her  tropic  forest 
land.  India  boasts  the  largest  city  of  all 
the  tropic  forest  lands.  Calcutta,  with  a 
million  population,  is  the  only  city  of  the 
tropic  forest  whose  manufactures  provide 
an  important  export.  Jute  from  the  adja- 
cent flood  plains  is  there  manufactured  in 
many  textile  mills  into  jute  cloth,  used  for 
bagging  and  sacks  for  bulky  raw  materials 
hke  wheat,  coffee,  and  wool.  The  mills  of 
Calcutta  use  European  machinery  and  are 
operated  under  European  superintendents. 

The  other  large  tropic  forest  cities  of 
Asia — Bangkok,  Rangoon,  Colombo,  Mardla, 
and  Singapore — are  ports  where  people  are 
employed  chiefly  in  handhng  local  raw 
materials  and  doing  some  manufacturing 
for  the  home  market.  In  these  cities  nearly 


all  of  the  larger  industries  are 
managed  by  foreigners.  Singapore 
exports  canned  pineapple,  a local 
raw  material. 

6.  Tropic  grasslands  (Fig.  2-A; 
regions  numbered  2 and  2A). 
These  vast  stretches  of  rainy-sea- 
son  and  dry-season  lands  produce 
grass,  cattle,  goats  and  wooUess 
sheep,  sorghum,  millet,  and  cotton. 
There  are  few  cities  in  the  tropic 
grasslands  of  all  continents  except 
Asia.  In  Africa  there  is  Kano, 
on  a bit  of  highland  in  Nigeria, 
cooler,  rainier,  more  productive 
than  the  adjacent  grasslands. 
When  the  white  men  first  came, 
Kano  had  40,000  people  and  a 
hand  industry  in  manufacturing 
cotton  cloth.  But  could  you  ex- 
pect Kano  to  become  a manu- 
facturing town  today  in  a hot 
land  of  uneducated  people  without  coal  or 
water  power? 

Katanga  and  some  other  mining  towns 
are  the  only  towns  in  the  African  grass- 
lands south  of  the  Equator.  There  is  no 
town  worth  mentioning  in  the  tropic  grass- 
lands of  Austraha  or  South  America.  If 
there  is  a port,  it  is  merely  a place  for 
loading  and  unloading  goods  and,  perhaps, 
a meat-freezing  plant. 

The  tropic  grassland  in  India  is  the  only 
section  that  has  produced  cities  of  large 
size.  For  ages  the  Indian  grasslands  have 
received  fresh  lots  of  people  coming  in  from 
the  cool  grasslands  and  plateaus  of  Iran  and 
Central  Asia.  For  ages,  in  the  cities  of 
India,  the  ancient  handicrafts  have  been 
handed  on  from  father  to  son.  Today 
thousands  of  skilful  hand  workers  continue 
the  ancient  trades.  They  make  wares  of 
metal,  wood,  ivory,  leather,  and  fabrics  of 
many  sorts  with  beautiful  embroideries 
and  block  printing. 

Under  British  rule,  European  and  native 
capital  have  built  factories  like  those  of 
Europe.  Especially  to  be  noted  are  the 
cotton  manufactures  of  Bombay  and  other 
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Fig.  A.  An  equatorial  forest  industry.  Natives  of  Cameroon, 
West  Africa,  weaving  on  the  simplest  form  of  loom  known. 


Fig.  B.  The  wood  carver  of  Tashkent,  with  his  teapot  on  the  work 
bench,  does  beautiful  work.  For  ages  Tashkent  was  one  of  many 
isolated  settlements  in  a vast  caravan  land.  Commerce  had  to 
be  light,  but  the  craftsmen  sent  fine  and  beautiful  wares — carvings, 
jewelry,  leather  work,  the  finest  textiles,  spices,  and  perfumes. 


cities  in  parts  of  India  having  a 
long  dry  season  as  a part  of  the 
climate.  The  Indian  sometimes 
copies  the  British  by  building  and 
running  cotton  factories  entirely 
without  the  aid  of  Europeans.  The 
Indian  iron  industry  (page  218) 
is,  in  the  main,  typical  of  the 
modern  manufactures.  This  en- 
terprise was  copied  from  Europe. 

European  machinery  is  used,  and 
the  superintendents  are  Euro- 
peans. The  iron  supply  does  not 
quite  meet  the  needs  of  the  home 
country.  As  a result  of  cotton 
and  jute  being  made  by  the 
machine  method,  India  has  begun 
to  be  an  exporter  of  manufactures. 

7.  The  temperate  grasslands  (Fig. 

2-A;  regions  numbered  4 and  4A). 

[These  far-spread  lands  of  shep- 
herds, nomad  herdsmen,  and  cow- 
I boys  produce  most  of  the  world’s 
wool,  but  the  wool  is  manufac- 
i tured  into  cloth  in  lands  far  dis- 
tant. The  temperate  grasslands 
j produce  many  of  the  world’s  meat 
i animals;  also  many  animals  are 
isent  from  the  grasslands  to  be 
I fattened  in  the  corn  belts.  If 
I the  animals  happen  to  be  slaugh- 
Itered  in  the  land  of  their  growth, 

! this  industry  usually  produces  only 
a small  town  with  stores  and 
slaughtering  plants,  such  as  MagaUanes  on 
the  Strait  of  Magellan,  and  similar  towns 
on  the  near-by  coast  of  Patagonia  (south- 
lern  Argentina). 

Many  of  the  temperate  grasslands  are 
mountainous,  and  the  mountains  have  two 
things  that  cause  cities  to  appear  in  the 
surrounding  grasslands.  These  two  things 
are  minerals  and  snowfall.  Melted  snow 
produces  the  precious  water  that  runs  down 
[from  the  mountain  to  irrigate  the  choice 
spots  in  the  plain. 

I At  the  foot  of  the  mountains  in  one  of 
these  temperate  grasslands  are  three  im- 
portant cities:  Denver,  Salt  Lake  City,  and 

r 19 


Spokane.  Near  each  city  are  irrigated 
lands  which  yield  food  for  man  and  beast. 
Near  each  city  also  are  areas  of  plateau 
with  less  heat  and  more  rain  than  in  lower 
lands.  The  cool  weather  and  greater 
rain  make  dry  farming  possible  in  small 
areas.  In  each  of  these  cities  are  supply 
houses  which  sell  equipment  and  repairs  for 
mines  and  ranches.  Each  city  is  the  com- 
mercial capital  of  an  area  as  large,  perhaps, 
as  the  United  Kingdom.  Most  of  their 
manufactures  consist  of  the  products  of 
slaughterhouses,  creameries,  canneries,  and 
sawmills.  Many  other  plants  supply  only 
the  needs  of  the  city  and  surrounding 
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Fig.  A.  Baking  bread  in  the  village  oven  in  New  Mexico.  This  method  is  many  centuries  old.  Such  houses  of 
stm-dried  brick  and  plaster  may  be  foimd  in  southwestern  United  States,  Mexico,  Chile,  Argentina,  and  from 
Morocco  to  Manchoukuo,  but  they  are  not  yet  the  settlements  of  modern  manufacturers. 


territory — such  as  newspaper  printing,  bak- 
eries, ice-cream  and  ice  factories. 

In  the  temperate  grasslands  of  Asia  are 
situations  hke  those  of  Denver,  Salt  Lake 
City,  and  Spokane.  Damas  (Damascus), 
at  the  foot  of  the  Lebanon  Mountains,  is  on 
a rich  plain  irrigated  by  snow  water  that 
flows  eastward  from  the  mountain  to  a salt 
lake  in  the  desert.  Similarly  located  are 
Tehran,  Isfahan,  and  every  Persian  city. 
The  same  is  true  of  Tashkent,  Samarkand, 
Bukhara,  Merv,  and  every  other  large  city 
of  Central  Asia;  also  of  Herat  and  Kabul 
in  Afghanistan.  These  cities  are  all  thou- 
sands of  years  old.  The  sons  and  grandsons 
and  great-grandsons  of  the  ancient  crafts- 
men stiU  sit  in  their  booths  working  as 
their  ancestors  worked  in  the  time  of 
Columbus,  of  Christ,  and  of  Alexander  the 
Great.  Now  many  of  these  old-style 
craftsmen  are  complaining  of  the  hard 
times  caused  by  the  factory  goods  that 
flow  in  from  Europe  and  America. 

Raw-material  regions.  We  have 
glanced  at  regions  that  cover  by  far  the 
greater  part  of  the  earth’s  surface.  None 
have  we  found  suitable  for  a manufacturing 


region — even  of  the  fourth  degree.  All  are 
raw-material  regions.  AH  send  out  raw  mate- 
rials. AU  import  manufactures. 

Manufacturing  usually  arises  where  agri- 
culture has  already  supported  a considerable 
population,  but  the  place  must  also  have 
the  particular  things  needed  for  the  suc- 
cessful factory  (page  207). 

CHAPTER  SUMMARY 

A study  of  the  earth’s  regions.  Make  a list 
of  the  regions  mentioned  in  the  chapter.  After 
each  write  the  reasons  for  its  being  or  not  being  an 
important  manufacturing  region. 

For  review.  Turn  back  to  Chapter  XX, 
Unit  4,  and  review  the  needs  of  every  industry. 
What  does  this  review  show  you  about  the  regions 
mentioned  in  this  chapter  as  places  for  manu- 
facturing industries? 

Discuss.  The  relationship  between  raw- 
material  regions  and  manufacturing  regions. 

A relay  race.  Make  a hst  of  the  names  of  the 
cities  mentioned  in  this  chapter.  Elect  two 
captains.  Let  each  choose  his  side  for  the  race. 
Let  each  side  take  turns  as  follows.  The  captain 
will  name  a city  and  call  upon  the  first  one  on  the 
other  side  to  go  to  the  map  and  locate  it.  If  he 
fails,  he  must  drop  out  of  the  race.  If  he  succeeds, 
he  can  then  name  a city  for  the  next  person  of  the 
opposite  side  to  locate.  Which  side  has  the  most 
runners  at  the  end  of  the  race? 
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Fig.  A.  Two  of  the  many  docks  that  have  been  made  in  the  meadows  beside  the  Thames  in  London.  The  tide 
here  is  sometimes  20  feet  high.  This  is  inconvenient  and  lets  ships  down  on  the  mud  imless  the  water  is  very 
deep.  Find  the  gates  by  which  water  is  kept  in  the  docks  at  low  tide.  At  the  left,  several  little  boats  at  the  lower 
level  are  in  a lock  between  two  gates.  Do  you  see  how  they  can  be  lifted  up  to  the  higher  level  of  the  docks? 

CHAPTER  XXXIV 


MANUFACTURING  REGIONS 

UNIT  1— UNITED  KINGDOM,  THE  OLDEST  MODERN  MANUFAC- 
TURING REGION 


A Question  of  Trade  Policy.  Should 
England  export  coal? 

A necessary  basis  for  manufacturing. 
The  United  Kingdom  got  a favorable 
start  in  manufacturing  because  it  had  a 
number  of  necessary  resources.  First,  it 
had  laborers,  because  the  country  was  well 
suited  to  farming.  This  gave  a food  supply 
to  support  people. 

The  soil  of  the  United  Kingdom  is  fertile. 
The  climate  is  good.  The  rainfall  is  regular. 
Consequently,  the  country  has  been  very 
free  from  crop  failures  and  famines  which 
curse  so  many  countries.  The  entire 
United  Kingdom  is  land  good  for  grass,  thus 
giving  food  for  sheep,  cattle,  and  horses 


both  summer  and  winter.  It  is  a land 
good  for  grain  (page  356),  thus  giving  a 
dependable  bread  supply.  The  climate  is 
healthful,  cool,  and  stimulating. 

Early  handicrafts.  Spinners  and  weav- 
ers, shoemakers,  saddlers,  potters,  cutlers 
and  other  workers  in  metal,  hved  in  cot- 
tages in  the  country,  and  they  and  their 
famihes  tiUed  small  tracts  of  land  before 
the  industrial  revolution. 

The  early  start  due  to  machines  and 
power.  It  was  natural  that,  since  so  many 
hundreds  of  people  were  working  at  tex- 
tiles, someone  should  invent  spinning  and 
weaving  machinery.  The  abundant  rain- 
fall of  the  hill  country  had  long  been  used 
to  turn  water  mills.  So  water  power  was 
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Figs.  A-B.  These  maps  show  the  division  of  the  earth  into  two  hemi- 
spheres: the  water  hemisphere  is  at  the  left  and  the  land  hemisphere  at 
the  right.  What  does  it  show  about  the  opportunities  for  trade  in  New 
Zealand  and  the  United  Kingdom? 


waiting  to  run  textile  machinery  as  soon  as 
the  machinery  was  invented.  The  steam 
engine  soon  followed.  For  this  Britain’s 
coal  was  handy,  and  she  was  lucky  enough 
also  to  have  iron  near  to  the  coal  and  near 
to  the  sea.  For  fifty  years  (1790-1840), 
while  the  people  of  America  were  planning 
and  working  to  build  canals  to  bring  coal 
from  the  mountains  of  Pennsylvania,  Brit- 
ain was  lifting  her  coal  from  mines  beside 
the  sea  at  Newcastle  and  from  other  mines 
beside  the  sea  at  Glasgow  and  in  South 
Wales.  Coal  mines  beside  the  sea  permitted 
coal  to  be  carried  by  boat  directly  to 
London  and  elsewhere.  The  first  British 
canal  in  1761  carried  coal  ten  miles  to 
Manchester.  This  means  of  transport 
reduced  the  price  of  coal  from  about  twelve 
pence  a hundredweight  to  four  pence. 
This  reduction  in  carrying  charges  made 
Europe  and  the  United  States  interested  in 
canals. 

With  coal  and  iron  ore  beside  the  sea, 
the  United  Kingdom  got  an  early  start  at 
textile  manufacturing.  She  also  got  an 
early  start  in  the  iron  and  steel  industry. 
Half  a century  before  any  other  country 
was  doing  much  with  the  products  of  these 
two  great  groups  of  industries,  the  United 
Kingdom  was  selling  textiles  and  iron  and 
steel  manufactures,  far  and  wide,  in  every  con- 
tinent. How  did  this  affect  hand  workers? 

A location  good  for  trade.  Look  at 
the  globe  in  such  a way  that  you  see  the 


British  Isles  as  the  center 
of  a hemisphere.  Then  look 
at  the  place  exactly  oppo- 
site on  the  other  side  of  the 
world.  What  can  you  say 
about  a land  hemisphere 
and  a water  hemisphere? 
Look  again  at  the  globe  with 
the  British  Isles  as  a center. 
Notice  how  they  stand  at 
the  gate  to  Europe,  in  a 
location  from  which  it  is 
easy  to  reach  every  country 
of  Europe. 

Factories  rise  and  farms 
decline.  By  the  middle  of  the  nineteenth 
century.  Great  Britain  had  been  prosperous 
so  long  that  her  factories  had  grown,  her 
population  had  increased,  her  cities  had 
increased,  and  her  own  fields  could  no 
longer  feed  the  people.  Should  or  should 
not  the  tariff  be  taken  off  grain  was  a 
question  that  Enghshmen  debated  for 
twenty  years.  If  grain  were  admitted 
free  from  all  countries,  the  people  would 
have  cheap  food.  If  imported  grain  paid 
a tariff,  food  for  the  people  would  be 
dearer  but  the  farmer  would  have  larger 
profits.  The  people  decided  against  the 
tariff.  Grain  was  to  be  admitted  free,  and 
so  the  era  of  free  trade  began.  Shortly 
afterwards  the  railroads  began  to  carry 
grain,  and  the  farmers  began  to  settle  on 
the  black-soil  belts  (page  68  and  Fig. 
68-A)  of  North  America,  Russia,  Hungary, 
Argentina,  and  Austraha.  This  develop- 
ment made  food  cheaper  than  ever  before. 
The  low  price  of  grain  made  it  unprofitable 
for  the  United  Kingdom  to  grow  wheat  on 
many  of  her  small  fields.  And  so  the  cot- 
tage worker  moved  to  the  city.  No  other 
country  in  the  world  has  so  large  a per- 
centage of  its  people  living  in  cities  as  has 
the  United  Kingdom.  What  does  Figure 
286 -A  tell  you  about  this? 

The  black-soil  belts  which  fed  the  British 
were  developed  in  large  part  by  British 
capital  or  manufactures.  British  iron  made 
the  rails  for  many  of  the  new  railroads,  also 
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Fig.  A.  These  graphs  show  percentage  of  gainfully  employed 
persons  in  four  countries.  Compare  the  all-rovmd  development  of 
the  different  coimtries. 


the  locomotives  and  sometimes 
the  freight  cars.  Today  the  rail- 
roads of  Argentina  are  owned  by 
British  companies;  the  cars  and 
locomotives  come  from  Great 
Britain,  as  does  most  of  the  coal 
for  the  locomotives.  British  com- 
panies own  and  British  factories 
equip  railroads  in  many  countries. 

Great  variety  of  industries. 

Having  had  an  early  start  in  the 
textile  industry  and  an  early  start 
in  iron  manufacturing,  Britain  had 
the  machinery  to  make  machines. 

She  began  to  make  textile  machin- 
ery as  soon  as  it  was  invented.  As 
machine  after  machine  was  in- 
vented, Great  Britain  built  factories  to  make 
the  machines.  Today  her  central  coal  and 
iron  region,  reaching  from  Liverpool  to  Leeds 
and  south  through  the  center  of  England, 
including  Sheffield  and  Birmingham,  makes 
a greater  variety  of  machines  and  metal 
goods  than  is  made  in  any  other  small  part 
of  the  world.  , If  the  farms  and  little  towns 
of  Tasmania  or  Tanganyika,  of  Ceylon  or 
Costa  Rica,  of  Finland  or  Falkland,  want 
nails  or  knives,  pins  or  pumps,  motors  or 
machine  guns,  engines  (gas  or  steam), 
satchels  or  silk  hats,  or  indeed  any  kind  of 
house  furnishings,  farm  furnishings,  factory 
furnishings,  men’s  wear  or  women’s  wear, 
drugs  or  medicines,  they  know  that  Britain 
has  the  factory  to  make  it  and  an  export 
firm  to  sell  it. 

London’s  industries.  London,  the 
capital  of  the  British  Empire,  is  also  the 
greatest  manufacturing  city.  Twenty  nul- 
hon  tons  of  shipping  come  to  its  river 
harbor.  Ships  come  from  every  continent 
and  every  British  port.  London  is  also  a 
great  railroad  center.  More  than  8,000,000 
people  live  in  London  and  vicinity.  To 
provide  for  the  needs  of  this  vast  popula- 
tion, large  amounts  of  many  articles  are 
needed.  London,  therefore,  has  a great 
variety  of  manufacturing  industries  instead 
of  one  great  industry. 

The  United  Kingdom’s  leadership  in 


shipbuilding.  People  who  five  on  an 
island  naturally  must  go  much  to  sea.  The 
manufactmes  and  foreign  trade  of  the 
country  require  many  ships.  In  1850 
America  had  the  supremacy  of  the  sea  with 
her  wooden  saihng  vessels.  In  1860  Enghsh 
iron  steamers  had  beaten  the  sailing  ships; 
and  from  that  time  to  this  Britain  has  had 
the  greatest  fleets  of  ships  and  the  greatest 
shipbuilding  industry  in  the  world.  Her 
shipyards  at  Newcastle,  Sunderland,  Glas- 
gow, and  Belfast  build  dozens  of  ships,  all 
of  which  are  ahke.  In  this  industry  they 
have  the  advantage  of  standardization  and 
mass  , production.  Ships  were  and  are  one 
of  Britain’s  main  exports. 

UNDERSTANDING  BRITAIN 

The  British  situation.  Go  over  the  list  of 
things  that  a nation  needs  for  manufacture,  and 
see  how  the  United  Kingdom  is  equipped.  Com- 
pare her  assets  with  those  of  the  equatorial  forest. 

England  at  the  crossroads.  On  an  outline 
map  of  the  world  show  the  route  that  a steamer 
would  take  in  going  to  and  from  the  following 
places:  Oslo  to  Argentina,  Stockholm  to  Cairo, 

Kdbenhavn  to  New  York,  Danzig  to  Montreal, 
Hamburg  to  New  Orleans. 

For  study  and  investigation.  England’s 
industries  have  developed  because  of  her  deposits 
of  coal.  How  much  coal  has  she  already  used? 
How  great  a supply  is  left?  How  does  this  affect 
England’s  future  possibilities  as  a manufactiu*er? 

Facts  and  ideas.  Make  a hst  of  the  impor- 
tant ideas  in  this  unit;  facts. 
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Fig.  A.  A steam-power  plant  which  changes  into 
conveyor  lifts  the  coal  from  beneath  the  car  to  the 
water-tube  boiler,  where  it  is  burned  to  make  steam, 
for  removal.  The  steam  drives  the  turbine  and  this  in 
which  travels  out  over  the  high-voltage  transmission 
places  along  the  lines  step-down  the  current  so  that  it 
machines,  and  electric  washer  and  other  household 
lights  our  houses  and  does  our  work.  Do  we  use 
kindly  given  us  and  which  we  have  so  recently  learned 
in  most  of  our  large  cities,  but  more  and  more  they  are 


CIRCUI-ATING  PUM 


" COLO  CONDENSING  WATU^ 


UNIT  2— THE  NORTHEASTERN 
COAST  REGION  OF  THE  UNITED 
STATES 


The  Future.  Are  New  England  and  old 
England  likely  to  resemble  each  other  in  the 
manufacturing  changes  that  will  probably  come? 
Why  or  why  not? 


America  uses  machines.  At  the  time 
of  the  Industrial  Revolution  the  British 
Government  thought  it  would  be  a good 
thing  to  keep  the  new  industries  at  home, 
therefore  no  machinery  was  allowed  to  be 
exported.  But  laws  could  not  control  men’s 
minds.  An  English  workman  went  to 
Rhode  Island,  and  from  memory  built 
spinning  machines.  The  young  men  and 
women  from  the  smaU,  rocky  New  England 
farms  flocked  to  the  new  textile  miUs  which 
arose  beside  scores  of  waterfalls  in  Rhode 
Island,  Massachusetts,  Connecticut,  south- 
ern New  Hampshire,  and  southwestern 
Maine.  You  have  already  read  about  the 
woolen  industry  (page  251)  and  the  cotton 
industry  (page  247).  There  is  not  a coal 
mine  in  all  of  New  England,  but  her  glacial 
lakes  serve  as  reservoirs  for  water  storage 
and  thereby  furnish  much  more  water 
power  than  the  United  Kingdom  has. 
This  water  power  kept  New  England’s 


textile  mills  running  for  nearly  a cen- 
tury, but,  hke  those  of  the  United  King- 
dom, the  mills  outgrew  the  local  water 
power.  Then  many  New  England  mill 
owners  had  to  install  engines  which  were 
fed  by  Pennsylvania  coal. 

America  builds  machinery.  As  old 
England  had  done,  so  New  England  began 
to  build  textile  machinery,  then  other 
machinery,  and  later,  machine  tools  to 
make  the  machinery.  Thus  New  England 
has  varied  industries. 

Since  coal  and  iron  must  be  imported 
from  other  states,  the  New  Englanders 
make  the  most  of  their  raw  material  by 
making  a great  many  small  tools  and  fine 
goods  like  skates  and  firearms,  clocks, 
brassware,  cutlery,  and  jewelry.  Connecti- 
cut makes  more  hardware  by  far  than  any 
other  state.  Do  New  England’s  great  tex- 
tile and  shoe  industries  resemble  other  New 
England  industries? 

Abandoned  farms.  The  cheap  grain 
from  the  level  black-soil  plains  of  the 
Middle  West  caused  the  rougher  and  more 
rocky  farm  land  of  New  England  to  be 
abandoned,  just  as  cheaper  grain  in  old 
England  had  caused  land  abandonment 
there.  As  in  old  England,  so  in  southern 
New  England,  people  left  the  farming  regions 
for  the  cities.  Is  there  a great  number  of 
cities  in  these  states  (Fig.  286- A)? 
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electricity  the  energy  Nature  put  into  coal.  An  endless 
bin.  An  automatic  stoker  carries  the  coal  under  the 
The  ashes  pass  down  through  the  ash  pit  to  the  ash  car 
turn  drives  the  electric  generator.  The  electric  current 
lines  is  too  powerful  for  ordinary  use.  Substations  at 
can  be  used  to  light  your  house  and  drive  your  factory 
appliances.  The  stored  sunshine  of  an  ancient  day 
well  these  amazing  resources  that  Nature  has  so 
to  use?  Such  power  plants  as  this  are  to  be  found 
being  built  at  the  coal-mine  mouth.  Can  you  tell  why? 


made  a working  model  for  the  Philadelphia 
Museum,  Then  he  began  building  railway 
locomotives.  His  work  outgrew  one  shop 
after  another.  Mr.  Baldwin  then  estab- 
hshed  the  Baldwin  Locomotive  Works  at 
Broad  and  Hamilton  Streets,  then  in  a suburb. 
This  was  long  one  of  the  great  locomotive 
manufacturing  plants  of  the  world.  Now 


The  New  York  district.  How  far  from 
New  York  is  Scranton,  Pennsylvania,  in 
the  anthracite  coal  region?  How  far  are 
Bethlehem,  a steel  center,  and  Allentown,  a 
cement  center?  You  remember  the  canal 
to  the  Great  Lakes.  With  this  in  mind, 
make  a hst  of  the  manufacturing  advantages 
(page  207)  of  New  York  and  vicinity. 
New  York  with  its  industrial  suburbs  has 
become  the  greatest  manufacturing  center 
oLthe  United  States.  It  is  to  America  what 
London  is  to  the  United  Kingdom— a great 
home  market  whose  factories  manufacture 
some  of  almost  every  article  that  is  made 
in  the  United  States.  The  chief  things 
manufactured  for  other  than  local  use  in 
the  New  York  district  are  clothing,  machin- 
ery, and  ships.  The  State  of  New  York 
leads  the  United  States  in  shipbuilding. 

Philadelphia  and  neighboring  dis- 
tricts. Philadelphia,  like  New  England, 
began  with  a textile  industry.  She  now 
specializes  in  woolens  and  carpets.  Phila- 
delphia is  nearer  to  the  coal  region  than  is 
New  England.  A century  ago  iron  was 
made  in  and  near  the  city.  This  helped 
Philadelphia  to  develop  the  manufacture 
of  machinery  and  ships. 

In  1830  a Philadelphian  named  Matthias 
Baldwin  saw  one  of  the  first  locomotives 
imported  to  this  country.  He  looked  it 
over  carefully,  spent  nearly  half  an  hour 
under  its  boiler,  and  exclaimed  as  he  came 
out,  'T  can  make  it!”  Mr.  Baldwin  first 


the  company  has  outgrown  its  city  plant 
and  has  great  plants  at  Eddystone,  ten 
miles  down  the  Delaware  River,  near 
Chester. 

There  are  important  shipyards  in  Phila- 
delphia and  in  Camden  across  the  river. 
The  shipyards,  machine  shops,  and  textile 
miUs  call  for  machine  tools,  for  which 
Philadelphia  is  an  important  center. 

Chester  and  Wilmington  have  industries 
much  hke  those  of  Philadelphia.  Trenton, 
up  the  Delaware  River,  has  important 
rubber  works  and  wire  works,  but  her  great 
specialty  is  pottery.  The  potters  first  used 
local  clay.  Later,  clay  was  imported  from 
distant  states  and  from  England  and  manu- 
factured in  dozens  of  plants.  Hundreds  of 
kilns  burn  clay  into  a great  variety  of 
porcelain  and  earthei  ware  goods,  including 
dinner  ware,  bathtub;^,  and  much  electrical 
apparatus. 

Harrisburg  and  Bethlehem,  inland  neigh- 
bors of  Philadelphia,  have  steel  works  for 
their  chief  industry.  In  the  valley  near 
Bethlehem  is  the  greatest  cement  manu- 
facturing district  in  the  world  (page  240). 

Manufactures  at  Baltimore.  Balti- 
more’s iron  furnaces  melt  ores  imported 
from  Cuba  and  the  Lake  Superior  district. 
She  also  has  steel  mills  and  shipyards.  But 
in  the  main,  Baltimore  has  a variety  of 
manufactures.  As  a basis  for  manufac- 
turing, this  city  has  a low  cost  of  living. 
She  is  close  to  Appalachian  coal,  and  electric 
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current  conies  by  wire  from  huge  water- 
power plants  on  the  Susquehanna  River. 
Baltimore  has  one  of  the  most  wonderful 
food  supplies  in  all  the  world.  Chesapeake 
Bay  is  particularly  rich  in  fish  and  oysters. 
The  sandy  lands  of  the  coastal  plain  have 
long  been  one  of  the  greatest  trucking 
regions.  The  peach  and  apple  districts  of 
the  Potomac  Valley  are  near  by.  Many 
kinds  of  fruit  and  vegetables  are  within 
easy  access  of  the  city.  Farms  on  the  clay 
land  of  the  Piedmont  produce  good  grass, 
abundant  milk,  butter,  wheat,  and  corn. 

Advantages  of  New  York,  Philadel- 
phia, and  Baltimore.  These  three  cities 
have  coastwise  and  ocean  steamship  fines. 
They  are  on  the  main  fines  of  railroads 
running  from  Boston  to  the  South.  Also, 
they  all  have  many  trains  each  day  to 
Pittsburgh,  Chicago,  and  the  West.  This 
helps  to  explain  why  there  is  so  much 
manufacturing  done  in  southeastern  Penn- 
sylvania, Delaware,  and  New  Jersey. 

The  coast  cities  have  industries  using  oil. 


coffee,  sugar,  spices — raw  materials  that 
come  by  sea. 

PROBLEMS  AND  QUESTIONS 

Do  you  know  these  things  about  our  north- 
eastern-coast region?  1.  How  much  coal  had 
New  England? 

2.  What  power  made  possible  early  manufac- 
tm-ing? 

3.  Why  does  New  England  manufactinre  so 
many  small  articles? 

4.  The  ways  in  which  New  England  resembles 
England. 

Finding  facts.  Find  and  write  down  four  facts 
about  each  of  the  following  districts: 

The  New  York  district,  the  Philadelphia  dis- 
trict, the  Baltimore  district. 

A review  project.  What  raw  materials  have 
you  previously  studied  about  that  could  easily  be 
assembled  by  shipload  or  carload  at  Baltimore, 
Wilmington,  Chester,  Philadelphia,  and  at  Tren- 
ton by  barge  from  Philadelphia;  at  the  cities  on 
New  York  Bay,  Providence,  New  Bedford,  Boston, 
and  Portland  ? 

Reports.  Prepare  a report:  1.  Showing  how 

Nature  provided  New  England  with  the  quahties 
to  become  a manufacturing  region. 

2.  Comparing  the  Baltimore  district  and  the 
Boston  district  as  places  for  manufacturing. 
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Fig.  A.  Chicago  celebrates.  The  pretty  steamer  in  the  center  is  the  reception  boat  with  mayor,  city  officials, 
and  distinguished  guests  welcoming  the  arrival  in  Chicago  Harbor  (1933)  of  the  first  barges  from  New  Orleans. 
This  was  the  formal  opening  of  a new  waterway,  nine  feet  deep,  through  the  Chicago  drainage  and  ship  canal 
and  the  Chicago  River.  ^ The  two  barges  have  cargo  space,  96  ft.  by  28  ft.  by  8 ft.  4 in.  They  will  carry  400 
j tons  on  five-foot  draft.  The  tug  at  the  left  foreground  will  pull  five  such  barges  and  has  a pilot  house  that 

descends  to  go  under  low  bridges. 


UNIT  3— THE  GREAT  LAKES  MANU- 
FACTURING REGION,  ITS  NEIGH- 
BORS AND  OUTLETS 


Are  They  Right?  Prove  or  disprove  the 
claim  of  the  people  who  live  between  the  Ohio 
River  and  the  Great  Lakes:  they  say  that  they 
live  in  the  industrial  heart  of  the  continent. 


Chicago,  Milwaukee,  Detroit,  and 
the  cities  of  Lake  Erie — Toledo,  Cleve- 
land, Sandusky,  Erie,  Buffalo,  and 
their  many  suburbs.  The  locations  of 
these  cities  offer  many  advantages.  The 
cities  are  near  the  center  of  population  of 
the  United  States  and  therefore  are  close  to 
markets  for  their  products.  They  are  on 
the  edge  of  the  great  level  plains,  which 
make  it  easy  for  railroads  to  carry  city  wares 
to  market  and  to  bring  back  to  the  cities 
the  great  food  supply  of  the  rich  farm  lands. 
These  cities  are  also  near  to  the  coal  of 
Appalachia,  Ohio,  Indiana,  and  Illinois; 
to  the  iron  of  Pittsburgh,  Buffalo,  and 


Chicago;  to  the  wood  of  the  upper  Great 
Lakes.  Lake  boats  assemble  raw  materials 
cheaply.  Then,  these  centers  have  outlets 
to  the  eastward  and  to  the  sea  by  way  of 
the  St.  Lawrence  River,  the  New  York 
State  Barge  Canal,  and  the  many  trunk-line 
railroads.  It  is  natural  that  Buffalo  and 
these  other  cities  should  have  a great 
variety  of  industries. 

The  Ohio  Valley  cities.  Pittsburgh, 
Wheehng,  Charleston,  Portsmouth,  Louis- 
ville, Evansville,  and  Cincinnati  with  its 
neighbors,  Hamilton  and  Norwood,  have 
locations  that  are  almost  as  good  as  those 
of  the  cities  on  the  Lakes.  The  Ohio  Valley 
cities  are  closer  to  the  Appalachian  coal 
and  lumber.  Steamboats  and  barges  on 
the  Ohio  carry  Pittsburgh  coal  and  f:teel  to 
every  river  town. 

The  iron  and  steel  triangle.  In 
thinking  of  this  region  we  should  read 
again  on  page  213  the  facts  regarding  Buffalo, 
Pittsburgh,  Chicago,  and  iron  and  steel. 
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Fig.  A.  Find  cheap  transportation  of  pulp  wood,  log  boom,  and  mechanical  contrivance  to  move  sticks  into  the 
mill  or  to  the  storage  pile.  Point  out  places  in  three  continents  where  scenes  like  this  one  from  the  St.  Lawrence 
basin  in  Canada  may  now  or  some  day  be  duplicated. 


The  upland  cities  between  the  Lakes 
and  the  Ohio.  The  network  of  railroads 
between  the  Great  Lakes  cities  and  the 
Ohio  Valley  cities  gives  to  intervening  ter- 
ritory quick  and  cheap  assembly  of  the 
heavy  raw  materials.  In  every  direction 
one  sees  the  freight  train  with  its  string  of 
coal  cars,  carloads  of  iron,  steel,  or  machin- 
ery. With  this  assistance  Columbus,  Day- 
ton,  Springfield,  and  Marion,  Ohio,  and 
Indianapolis  and  Fort  Wayne,  Indiana, 
have  grown  to  be  important  manufacturing 
cities. 

Heavy  industries.  The  raw  materials 
of  the  inland  region  give  it  heavy  indus- 
tries— meat  packing,  flour  milling,  and, 
above  aU,  iron  and  steel  and  machinery. 
We  have  already  studied  about  agricultural 
machinery,  automobiles  (page  256),  ma- 
chine tools,  and  tires  (page  260),  but  there 
are  hundreds  of  other  types  of  machinery 
made  in  this  region.  Columbus  manu- 
factures much  mining  machinery.  As  we 
approach  each  city,  we  see  smokestacks  of 
the  machine  shops  that  make  steam  shovels, 
or  ditching  machines,  or  road  machines,  or 
pumps,  or  windmills,  or  laundry  machines, 
or  farm  fencing,  or  roofing  material,  or  nails, 
indeed  metal  products  by  the  hundred. 
Here  also  are  those  other  heavy  industries. 


the  making  of  glass  and  pottery.  There  are 
also  furniture  factories  in  many  cities  on 
the  Lakes,  the  Ohio,  and  the  land  between. 

Finer  industries.  This  region  is  like 
New  England  also  in  making  finer  metal 
products — cash  registers,  in  which  Dayton 
leads,  and  watches. 

Opportunity  for  training.  This  region 
has  resources  for  skill.  The  state  univer- 
sities of  Ohio,  Indiana,  Illinois,  Michigan, 
and  Wisconsin  are  all  within  its  boundaries. 
There  are  also  other  universities  in  Pitts- 
burgh, Cincinnati,  Akron,  Cleveland,  To- 
ledo, Detroit,  and  Chicago.  These  insti- 
tutions train  men  to  become  expert  at 
running  machinery  and  designing  machin- 
ery, and  in  improving  the  manufacturing 
plant  and  its  management. 

Cities  of  New  York  State  Barge  Canal 
region  and  the  Hudson  River  Valley. 
The  cities  on  this  long  waterway  have  the 
great  advantage  of  good  transportation  and 
a location  which  gives  easy  access  to 
markets.  The  Barge  Canal  passes  by  or 
near  Niagara  Falls,  Lockport,  Rochester, 
Geneva,  Auburn,  Syracuse,  Rome,  Corning, 
Utica,  Ihon,  Little  Falls,  Johnstown,  Glov- 
ersville,  Schenectady,  Cohoes,  and  Troy. 
The  channel  of  the  Hudson  has  recently 
been  deepened,  so  that  Albany  has  become 
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Fig.  A.  This  huge  thing  at  the  right  is  a single  machine.  It  runs  night  and  day.  Soupy-looking  water  flows  in 
at  one  end.  Rolls  of  paper  are  woimd  up  at  the  other.  Paper  making  is  a very  important  industry  in  the 
forested  country  between  Wisconsin  and  Maine,  Winnipeg  and  Newfoimdland,  with  their  rivers  full  of  logs. 


a seaport  which  can  be  reached  by  70  per 
cent  of  the  world’s  shipping.  Some  of  the 
finest  railroads  in  the  world  follow  this 
waterway  from  the  great  seaway  at  New 
York  to  the  great  lakeway  at  Buffalo. 
This  long  fine  of  cities  suggests  beads  on  a 
string — the  string  of  transportation. 

Raw  material  in  the  harbor  of  New  York 
or  Buffalo  can  be  carried  quickly  and 
cheaply  to  any  of  these  cities  on  the  great 
transport  route  between  the  Lakes  and  the 
sea.  Forests  for  lumber  and  mountains  for 
lumber  and  water  power  are  near  by.  More 
than  a century  ago  the  people  of  these 
towns  began  to  send  their  goods  to  market 
by  way  of  the  Erie  Canal.  They  early 
began  to  manufacture.  Because  the  prod- 
ucts required  much  skill,  the  people  became 
proud  of  their  work  and  made  a hving  by 
manufacturing  goods  that  are  sent  to  all 
parts  of  the  United  States  and  to  many 
foreign  countries.  Many  of  the  cities 
manufacture  their  own  special  products. 
Together  they  make  a great  variety  of 
products. 

Rochester  makes  clothing  and  leads  the 
United  States  in  turning  out  cameras  and 
optical  goods.  It  also  makes  thermometers, 
instruments,  and  fifing  cases.  Rochester 


makes  sirups  for  soda  fountains,  because 
it  is  near  to  the  fruit  industries  of  the  Lake 
Ontario  plain.  Syracuse  turns  out  type- 
writers, chemicals,  and  machinery.  Auburn 
makes  binder  twine  and  farm  machinery. 
Utica  makes  knit  goods;  Rome,  brass 
articles;  Ilion,  typewriters;  Herkimer,  fur- 
niture; Johnstown  and  Gloversville,  gloves; 
Little  FaUs,  dairy  machinery;  Schenectady, 
locomotives  and  electrical  machinery;  Co- 
hoes and  Amsterdam,  textiles;  Troy,  shirts 
and  collars. 

Manufactures  in  the  St.  Lawrence 
Valley.  The  cities  in  the  Canadian  part 
of  the  Creat  Lakes  region  possess  all  the 
materials  and  natural  aids  to  cheap  trans- 
port to  be  found  on  the  American  side. 
The  Canadian  cities  also  have  another  water 
route  to  the  sea.  The  Welland  Canal,  near 
Buffalo,  enables  ships  to  go  from  Lake  Erie 
to  Lake  Ontario,  a drop  of  326  feet.  Other 
canals  allow  boats  to  pass  around  the  rapids 
of  the  St.  Lawrence  and  out  to  sea. 

The  industries  of  the  Canadian  side  of 
the  Lake  region  are  much  like  those  of  the 
American  side.  Indeed,  many  small  cities 
between  Detroit  and  Buffalo  have  factories 
that  are  owned  by  American  companies 
whose  main  factories  are  in  the  United 
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Fig.  A.  New  Orleans.  In  this  picture  may  be  seen  almost  the  entire 
41  miles  of  harbor  frontage  of  this  ^eat  Southern  port.  Notice  how 
the  Mississippi  meanders. 


States.  They  make  automobiles,  machin- 
ery, and  many  other  articles  for  the  Can- 
adian market  and  for  export.  Toronto  and 
Montreal  are  large  cities.  How  does  their 
population  compare  with  that  of  American 
cities'  on  the  Lakes? 

This  part  of  Canada  is  hke  our  own  Lake 
region  and  our  New  England  region  in 
that  it  has  textile  mills.  The  part  north  of 
the  St.  Lawrence  resembles  both  Wisconsin 
and  New  England,  because,  having  wood 
and  water  power,  it  has  important  pulp  and 
paper  mills  (Fig.  299-A).  Most  of  the 
manufacturing  in  Canada  is  done  in  the 
St.  Lawrence  Valley  and  Great  Lakes  re- 
gions. Manufacturing  is  not  yet  so  im- 
portant to  Canada  as  to  the  United  States, 
but  Canada  has  great  resources. 

THINGS  TO  DO  AND  THINK  ABOUT 

Can  you  answer  these?  1.  What  advantages 
have  the  cities  of  the  lower  Lake  region? 

2.  What  is  meant  by  heavy  industries  and  light 
industries'?  Name  some  of  each.  Tdll  some 
conditions  that  are  necessary  for  each. 

3.  Where  is  Canada’s  chief  manufactirring 
region?  In  what  respects  is  it  similar  to  the 
Great  Lakes  region  in  the  United  States? 

Manufacturing  centers.  Make  a Hst  of  the 
cities  and  give  the  products  for  which  each  is  noted. 

Special  report.  If  the  St.  Lawrence  water- 
way is  built  so  that  ocean  steamers  can  enter  Lake 
Erie,  how  will  it  affect  the  region  just  studied? 


UNIT  4— MANUFACTUR- 
ING IN  CITIES  ON,  AND 
WEST  OF,  THE  MISSIS- 
SIPPI 

Prospects.  Compare  the 
future  of  manufactruing  in  an 
inland  city  west  of  the  Missis- 
sippi River  with  that  in  a city 
in  each  of  two  other  regions 
you  have  studied. 

Cities  on  the  Mississippi. 
Four  large  cities  stand  on  the 
banks  of  the  Mississippi.  Like 
the  cities  in  the  plains  to  the 
west  they  are  not  in  a manu- 
facturing region.  However, 
they  have  important  manu- 
facturing industries. 

New  Orleans  has  sugar 
refineries,  oil  refineries,  rice  nulls,  fertihzer 
factories,  and  many  industries  which  sup- 
ply the  home  market,  but  New  Orleans 
is  primarily  a distributing  center  and  a 
port  with  large  exports  of  cotton,  Irnnber, 
and  many  other  articles. 

At  the  other  end  of  navigation  on  the 
Mississippi,  St.  Paul  and  MinneapoHs  pro- 
duce great  quantities  of  flour,  packing- 
house products,  and  butter.  Sometimes 
farms  as  far  away  as  Nebraska  send  their 
products  to  these  city  plants.  These  cities, 
hke  New  Orleans,  are  chiefly  distributing 
centers. 

St.  Louis,  close  to  the  center  of  population 
of  the  United  States,  has  eighteen  trunk- 
fine  railroads  which  have  helped  to  make  it 
a great  wholesale  center  from  which  many 
things  are  shipped  to  the  small  towns  of 
the  Southwest  and  even  to  Mexico.  The 
railroads  have  also  helped  to  make  St.  Louis 
a great  manufacturing  center.  If  you  will 
recall  the  facts  you  have  learned  about  the 
chief  industries  of  the  United  States,  and 
remember  that  St.  Louis  is  on  the  navigable 
Mississippi  not  far  from  the  navigable  Ohio, 
you  will  see  that  with  few  exceptions  all 
important  raw  materials  can  be  assembled 
there  cheaply.  Therefore  St.  Louis  has 
come  to  be  a manufacturing  center  for  a 
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Fig.  A.  One  of  California’s  great  manufacturing  industries  is  the  refining  of  oil.  Refineries,  such  as  the  one 
in  the  picture,  are  located  in  the  Bay  cities  (cities  about  San  Francisco  Bay)  and  in  Southern  California. 


great  variety  of  products — packing-house 
products,  clothing,  shoes,  stoves  and  ranges, 
railway  cars,  paints,  and  many,  many  others. 

Manufactures  of  the  cities  beyond 
the  Mississippi.  Dallas,  Fort  Worth, 
Omaha,  Des  Moines,  and  St.  Joseph  have 
i packing  plants  that  ship  to  distant  markets, 
land  many  factories  that  make  products  for 
I use  in  and  near  the  city.  Compare  the 
I transportation  problem  of  some  of  these 
j cities  with  that  of  some  cities  farther  east. 

Winnipeg,  the  commercial  metropohs  of 
the  Canadian  prairie  provinces  (spring- 
wheat  region)  is  so  much  Hke  the  other 
cities  west  of  the  Mississippi  that  we  need 
merely  say  "There  is  another  one.” 

The  Pacific  coast.  The  Pacific  coast 
can  scarcely  be  called  a manufacturing 
region,  but  it  has  four  important  and 
growing  manufacturing  centers:  Los  Angeles 
and  vicinity;  San  Francisco,  Oakland,  and 
other  towns  on  San  Francisco  Bay;  the 
Puget  Sound  region  with  Seattle  and 
Tacoma;  and  the  Willamette  Valley  with 
Portland. 

The  Pacific  coast  lacks  abundant  coal; 
no  iron  is  made,  but  the  oil  field  of  southern 
California  gives  a cheap  and  efficient  source 
of  power.  There  is  much  water  power  in 
the  Sierra  Nevada,  and  more  in  the  Cas- 
cades near  the  cities  on  Puget  Sound  and 
the  Columbia  River.  This  region  is  really 
the  water-power  center  of  the  United  States. 
Such  power  is  a great  resource. 


For  a long  time  manufacturing  on  the 
Pacific  coast  was  limited  chiefly  to  local 
raw  materials,  wood,  fish,  fruit,  wheat,  and 
to  products  for  the  home  market.  The 
opening  of  the  Panama  Canal  in  1914  pro- 
\ided  the  Pacific  coast  with  a cheap  way 
of  getting  iron  and  steel  from  the  furnaces  of 
the  East.  The  automobile-tire  industry  of 
Los  Angeles  is  the  first  large  industry  of  the 
Pacific  coast  that  depends  on  imported 
raw  material,  supphes  the  home  market, 
and  produces  large  quantities  for  shipment 
to  other  locahties.  This  industry  marks  a 
forward  step  for  the  Pacific  coast  manu- 
factures. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Make  a short  talk.  About:  1.  St.  Louis  as  a 
wholesale  center. 

2.  Power  resources  on  the  Pacific  coast. 

3.  The  Panama  Canal  and  the  Pacific  states. 

4.  A city  on  the  Mississippi. 

5.  A city  west  of  the  Mississippi. 

Some  industrial  centers.  Compare  Denver, 
Colorado,  with  Des  Moines,  Winnipeg,  Detroit, 
St.  Louis,  Cleveland,  as  to  raw  materials,  power, 
and  markets. 

Scattered  industries.  1.  Make  a list  of 
industries  that  every  large  city  must  have.  Explain 
why. 

2.  Name  some  industries  that  are  not  necessary 
to  every  city. 

3.  Name  some  industries  near  your  school  that 
produce  products  for  home  consumption;  for  widei 
consumption. 
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Fig.  A.  Water  power,  one  of  the  chief  reasons  why  our  Southern  States  are  becoming  centers  of  manufacturing. 
This  station  is  near  Columbia,  South  Carolina.  See  the  dam,  the  man-made  lake,  the  power  station,  the  trans- 
mission lines.  This  station  will  develop  140,000  K.  W.  (kilowatts)  of  electrical  energy.  This  represents  the 
pulling  power  of  approximately  185,000  draft  horses,  and  the  power  plant  can  work  day  and  night. 


Fig.  B.  Water  power,  old  style.  An  overshot  water 
wheel  of  the  kind  which  supplied  power  for  the  early 
gristmill  and  sawmill. 

UNIT  5— MANUFACTURES  OF  OUR 
SOUTHEASTERN  STATES 


Explaining  Industry.  Discover  why  the 
region  between  Richmond  and  Birmingham 
manufactures  a smaller  variety  of  articles  for 
shipment  to  distant  places  than  does  the  region 
between  New  York  and  Buffalo. 

Rapid  growth  of  manufactures.  The 
most  recent  great  change  in  manufactur- 
ing in  the  United  States  has  been  the  rise 
of  manufacturing  in  the  Southern  States. 
Most  of  the  plants  are  located  in  the  region 
that  begins  at  Richmond,  Virginia,  extends 
along  the  eastern  slopes  of  the  Appalachians 
to  Atlanta,  Georgia,  and  on  through  north- 
ern Alabama  into  southern  Tennessee. 
Most  of  this  region  is  on  the  area  colored 
yeUow  on  Plate  I.  What  is  its  elevation? 

We  find  a hundred  industries  in  St.  Louis 


and  in  the  cities  along  the  New  York  Barge 
Canal,  but  only  four  main  industries  in  the 
Southern  manufacturing  region — tobacco, 
cotton  textiles,  furniture,  iron  and  steel. 

Power  is  carried  by  wire  from  streams  fed 
by  mountain  rains.  Factories  are  often 
located  in  small  towns  scattered  over  a wide 
area.  The  largest  cities  are  Atlanta  and 
Birmingham.  Others  are  Columbia  and 
Greenville  in  South  Carolina;  Charlotte, 
High  Point,  Greensboro,  Winston-Salem, 
and  Durham  in  North  Carohna;  Danvfile, 
Roanoke,  Lynchburg,  and  Richmond  in 
Virginia;  Chattanooga  in  Tennessee;  and 
Birmingham  in  Alabama. 

Resources  of  the  industrial  area.  The 
mild  chmate  makes  the  cost  of  hving  low 
(page  249).  The  heavy  rainfall  of  the 
region  and  the  adjacent  mountains  is  well 
distributed  throughout  the  year  and  makes 
abundant  water  power.  One  great  super- 
power system  connects  hundreds  of  towns 
and  cities  in  several  states.  It  is  fed 
partly  by  water-power  plants  and  partly  by 
steam  plants.  The  United  States  Govern- 
ment’s hydroelectric  power  plant  at  Muscle 
Shoals,  Alabama,  is  one  of  the  greatest  in 
the  world.  At  present  there  are  not  enough 
industries  to  use  it  fully,  but  the  Tennessee 
Valley  Authority  has  plans  for  its  future  use. 

Appalachian  coal  is  not  far  distant.  The 
labor  supply  has  been  abundant.  Most  of 
the  farms  are  what  are  called  one-crop  farms. 
A farmer  grows  only  tobacco  or  cotton  to 
sell.  He  may  grow  corn  for  the  work 
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I animals.  Perhaps  he  has  a garden;  perhaps 
not.  If  he  can  get  enough  money  from 
spiling  cotton  or  tobacco,  he  often  buys 
I everything  the  family  uses.  During  much 
of  the  year  there  is  no  work  that  farmers 
need  to  do;  the  young  people  then  work  in 
the  factories.  Another  source  of  labor  for 
the  factories  is  found  in  the  mountains. 
The  little,  rough,  hilly  mountain  farm 
i yields  shm  support  for  the  customary  large 
j family.  In  order  to  earn  a little  money, 
some  of  the  family  seek  work  in  the  factory 
I town  or  the  entire  family  moves  to  town. 

Tobacco  manufacture.  One  of  the 
largest  tobacco-growing  regions  in  the 
United  States  is  in  central  North  Carolina 
I and  the  near-by  parts  of  Virginia. 

I Unmanufactured  tobacco  is  bulky  stuff. 
By  having  farm  and  factory  near  together, 
long  hauling  is  avoided.  In  Winston- 
Salem,  Durham,  and  Richmond  milhons  of 
dollars’  worth  of  tobacco  is  manufactured 
into  cigarettes,  smoking  tobacco,  chewing 
j tobacco,  snuff,  and  by-products. 

I The  textile  industry.  The  textile  in- 
I dustry  is  scattered  throughout  the  entire 
length  of  the  region.  In  driving  through 
this  region,  from  Virginia  to  Alabama,  one 
sees  many,  many  textile  mills.  These 
j mills  make  many  different  kinds  of  cloth 
and  the  quahty  is  improving  from  year  to 
year.  You  learned  of  this  industrial  de- 
velopment in  an  earlier  chapter  (page  249). 

Furniture  manufacturing.  Oak  from 
the  Southern  Appalachian  Mountains  is 
excellent  material  for  making  furniture. 
Other  useful  woods  are  found,  such  as  hard 
pine  from  the  long-leaf  pine  districts  of  the 
sandy  plains  not  far  away,  and  gum  from 
the  Southern  swamps.  North  CaroHna  has 
advanced  rapidly  in  the  manufacture  of 
furniture. 

Iron-ore  smelting.  You  have  already 
studied  about  the  iron  of  Birmingham  (page 
215).  The  barges  on  the  Warrior  River 
give  water  transport  to  ship  side  at  Mobile, 
and  through  canals  and  lagoons  to  New 
Orleans. 

North  Carolina  leads.  North  Carolina, 


Fig.  A.  Spraying  paint  on  new  furniture  in  a North 
Carolina  factory.  This  is  one  of  the  many  new  ways 
by  which  mass  production  makes  things  cheaply. 


having  a leadership  of  the  South  in  textiles, 
furniture,  and  tobacco,  is  far  ahead  of  any 
other  Southern  State  in  value  of  manu- 
factures. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

How  well  did  you  read?  1.  Why  have  not 
large  cities  grown  up  in  the  Southern  section  as 
they  have  on  the  Great  Lakes? 

2.  What  resoimces  has  this  industrial  region? 

3.  What  four  main  industries  has  the  Southern 
manufacturing  region? 

4.  Name  some  cities  and  their  special  products. 

5.  What  Southern  State  leads  in  the  value  of 
manufactured  products? 

A new  national  project.  What  plans  have 
been  made  for  the  development  of  manufacturing 
in  the  Tennessee  Valley?  For  information  write 
to  Tennessee  Valley  Authority,  Knoxville,  Tenn, 

Something  to  find  out  and  to  think  about. 
1.  What  is  Mr.  Henry  Ford’s  idea  about  the 
same  man  working  on  a farm  and  in  a factory? 
Does  the  manufacturing  in  the  country  or  small 
town  in  the  South  have  the  same  advantage? 
(See  Figure  249- A.) 

2.  Compare  the  cost  of  living  in  the  place  shown 
in  Figure  249- A and  in  a great  city  where  there  are 
only  pavements  and  small  parks. 
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Fig.  A.  These  small  bits  of  precious  earth  show  how  the  German  factory  worker  appreciates  a garden  and  has 
one,  if  he  possibly  can.  The  little  gardens  within  this  fence  may  belong  to  several  different  families. 


UNIT  6— MANUFACTURING  IN  THE 
RHINE  VALLEY,  THE  LOW  COUN- 
TRIES, AND  FRANCE 

Geographic  Comparison.  Discover  how 
this  region  resembles  other  regions  we  have 
studied,  and  how  it  differs  from  them. 

Other  industrial  pupils  of  Great 
Britain.  The  Industrial  Revolution  began 
in  Great  Britain  (page  246)  and,  as  you 
know,  crossed  the  Atlantic  to  make  the 
greatest  manufacturing  region  of  North 
America.  It  also  crossed  the  narrow  seas 
to  Holland,  Belgium,  the  north  of  France, 
and  the  Rhine  VaUey  of  Germany.  The 
greatest  manufacturing  region  of  the  con- 
tinent of  Europe  has  developed  there. 

This  European  region  has  excellent  re- 
sources. The  climate  aids  in  keeping  the 
people  healthy  and  strong.  The  regular 
rainfall  supports  good  crops.  For  centuries 
this  region  was  famous  for  the  fine  cloth 
made  by  its  weavers.  For  centuries  it  has 
had  a heavy  population  of  farmers  living 
in  the  villages  and  cultivating  their  small 
farms  near  by.  Even  now  tens  of  thousands 
of  factory  workers  live  in  villages  where 
they  have  a garden,  fruit  trees,  poultry, 
rabbits,  and  perhaps  a Little  farm  land. 
The  wages  are  low,  which  gives  these 


countries  an  advantage  in  being  able  to 
sell  goods  cheaply  in  foreign  markets. 

Now  that  this  has  become  a land  of 
factories  as  well  as  of  farms,  I see  as  I look 
across  the  well-tilled  fields,  the  shade  trees 
that  shelter  a village,  the  church  spire 
standing  above  the  trees,  and  also  a factory 
smokestack.  As  the  steamer  takes  me  up  the 
beautiful  Rhine,  I see  railroads  on  each 
bank  and  a succession  of  towns,  with 
smokestacks  always  in  sight. 

The  coal  field  that  underlies  the  north  of 
France,  Belgium,  and  near-by  parts  of 
Germany  gives  power  for  a hundred  in- 
dustries and  coal  tar  for  chemicals.  The 
Rhine  is  a great  waterway,  rendering  a 
service  like  that  of  the  Great  Lakes  and  the 
Ohio  River.  The  Netherlands  has  2000 
miles  of  canal  and  2000  miles  ot  railroad. 
Canals  connect  the  harbor  of  Anvers  with 
Paris,  the  Rhine,  Bruxelles,  and  most  of  the 
cities  of  Belgium  and  the  Netherlands.  On 
excellent  railroad  beds  express  trains  run 
from  Amsterdam  and  Rotterdam  to  Anvers 
and  on  to  Paris;  from  Anvers  to  Koln  and 
Berhn;  from  Paris  to  Berlin.  These  trains 
all  pass  through  this  region. 

Like  Pittsburgh  and  like  Birming- 
ham. Lorraine,  the  northeast  corner  of 
France  next  the  Rhine,  has  the  greatest 
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Fig.  A.  Pieces  of  entangling  forms  of  scrap  iron  are  very  mean  things  to 
handle,  but  the  electromagnet  does  it  perfectly.  A man  in  the  cage  at 
upper  left  turns  on  the  current,  which  makes  the  iron  a magnet.  It  picks 
up  a few  tons  of  iron,  carries  it,  and  drops  it  when  the  cvurrent  is  turned  off. 


iron-ore  field  of  Europe. 

Much  of  the  ore  is  used  in 
Essen  and  the  other  near- 
by iron  towns  of  the  German 
Rhineland  where  there  is  a 
good  coal  supply.  Spanish 
and  Swedish  iron  ores  for 
mixing  with  local  ore  can 
be  brought  by  boat  up  the 
Rhine  from  Rotterdam  and 
Anvers.  These  facts  help  to 
explain  the  reason  why 
Germany  and  France  have 
both  passed  the  United 
Kingdom  in  iron  and  steel 
manufacture.  Belgium, 
which  also  produces  some  of 
the  coal,  is  another  great 
manufacturer  of  iron  and 
steel.  The  World  War  gave  back  to  France 
large  iron  deposits  in  Lorraine. 

Not  only  does  this  region  export  iron  and 
steel,  but  it  also  exports  machinery.  In 
this  respect,  however,  the  Europeans  are 
far  behind  the  United  States,  because 
Germany,  France,  and  Belgium  have  not 
perfected  standardization  and  interchange- 
able parts  as  extensively  as  we  have  done. 
We  have  also  exceeded  them  in  inventing 
more  types  of  machinery. 

Pottery,  chemicals,  and  beet  sugar  are 
other  important  products  of  this  region. 

Iron  and  steel  is,  after  agriculture,  the 
chief  industry  of  httle  Luxembourg,  which 
has  both  coal  and  iron  ore. 

Belgium,  with  deposits  of  limestone  and 
glass  sand,  adds  to  her  iron  and  steel 
industry  important  productions  of  window 
glass,  plate  glass,  and  cement.  These 
products  she  exports  to  many  countries. 

Another  New  England  in  manufac- 
turing. In  this  part  of  western  Europe 
many  textiles  are  manufactured.  Lille  in 
northern  France,  with  cottons  and  woolens, 
is  the  greatest  single  textile  center,  but 
Aachen,  just  across  the  Belgian  boundary 
in  Germany,  is  the  center  of  the  German 
wool  industry.  The  German  Hnen  industry 
is  near  by.  Belgium  and  the  Netherlands 

20 


manufacture  cotton,  wool,  and  linen,  and 
BruxeUes,  with  many  industries,  is  especially 
famous  for  its  lace.  The  Netherlands  has 
long  been  an  importer  of  coal  and  iron,  so  her 
industriesarenotsoheavyasthoseof  Belgium. 

Amsterdam  and  Anvers  are  important 
diamond-cutting  centers.  This  is  an  in- 
dustry which  we  might  almost  say  has  one 
quahfication — that  of  highly  skilled  labor.. 

Manufactures  of  Paris.  Paris,  the 
third  largest  city  of  the  world,  uses  much 
coal  imported  from  Wales.  Like  London 
and  New  York,  Paris  has  many  industries, 
but  especially  does  it  make  products 
representing  artistic  design  and  good  taste. 
Paris  is  noted  for  its  manufacture  of  fine 
clothing,  lace,  gloves,  leather  ware,  per- 
fumery, artificial  flowers,  aU  of  which  are 
exported  to  the  United  States,  United 
Kingdom,  and  other  countries. 

Other  French  manufactures.  France 
has  a few  other  scattered  manufacturing 
centers:  silk  at  Lyon;  pottery  and  porce- 
lain at  Limoges;  iron  and  steel  goods  near 
the  small  coal  fields  of  St.  Etienne  and 
Creuzot. 

THINGS  TO  DO  AND  THINK  ABOUT 

Can  you  answer  these?  1.  What  resources 
has  this  European  region  for  manufacturing? 

2.  What  did  this  chapter  tell  you  about  trans- 
portation in  this  region? 
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Fig.  A.  A telescope  being  built  in  a German  optical 
works  for  use  in  Philadelphia.  This  is  one  of  many 
industries  resulting  from  the  many  technical  and 
trade  schools  that  the  German  Government  has  sup- 
ported for  many  years. 

3.  What  facts  help  to  explain  Germany’s 
growth  as  a steel  manufacturer? 

4.  What  did  this  unit  tell  you  about  textile 
manufactures  ? 

5.  Where  does  Paris  secure  its  coal?  For  what 
products  is  the  city  noted?  Is  it  well  situated  for 
heavy  industries? 

6.  What  can  you  tell  about  Belgian  manu- 
factures? 

Some  thinking.  1.  Read  the  sections  on 
forestry,  chemicals,  potash..  What  do  they  tell 
you  about  Germany?  France? 

2.  Find  out  what  the  German  Government  has 
done  in  recent  years  to  aid  industry. 

3.  Do  any  of  the  pictures  in  this  book  show 
German  thrift? 

Filling  in  the  blanks.  Make  up  ten  sentences, 
each  telling  something  about  what  you  have 
learned  in  this  unit.  Leave  two  words  missing 
from  each  sentence.  Exchange  papers.  Could 
you  fill  in  the  blanks  in  your  neighbor’s  paper? 

France.  1.  From  a review  of  this  chapter  dis- 
cuss why  France  has  not  developed  large  industries. 

2.  What  does  she  manufacture? 

3.  Why  did  she  choose  these  products? 


UNIT  7— MANUFACTURING  RE- 
GIONS OF  CENTRAL  EUROPE  AND 
SCANDINAVIA 


A Wise  Policy?  Should  the  countries 
mentioned  in  this  unit  try  to  develop  in- 
dustries to  supply  aU  of  their  own  needs? 

Saxony,  Berlin,  and  Hamburg.  The 
great  manufacturing  region  of  the  Rhine 
Valley  and  the  Low  Countries  that  we  have 
just  studied  is  half  sinrounded  by  a ring  of 
smaller  manufacturing  regions. 

The  German  district  of  Saxony,  with 
Dresden,  Leipzig,  and  Chemnitz  as  its  chief 
cities,  has  a coal  field  and  manufactures  of 
iron  and  porcelain,  but  especially  of  tex- 
tiles. In  the  neighboring  mountain  forests 
some  of  the  people  have  three  jobs:  in 
spring  and  summer  they  farm  httle  tracts 
of  land;  in  winter  they  chop  timber;  and 
in  bad  weather  they  carve  toys  and  other 
small  objects  from  wood. 

Berlin,  the  capital  of  Germany,  is  one  of 
the  great  cities  of  the  world,  and  in  the 
same  way  as  New  York  and  London,  it 
manufactures  some  of  almost  everything, 
but  has  no  great  specialty. 

Steamship  fines  connect  the  great  city  of 
Hamburg  with  every  continent.  Hamburg 
manufacturers  show  great  skfil  in  making 
and  packing  goods  in  many  different  ways 
in  order  to  meet  the  transportation  prob- 
lems of  their  customers.  The  Germans 
make  some  grand  pianos  that  they  ship  in 
parts.  The  parts  are  of  such  a size  that 
they  can  be  balanced  across  the  backs  of 
pack  mules  when  climbing  the  Andes  or  be 
put  on  pack  horses  in  South  Africa.  The 
Germans  make  some  pianos  in  such  a way 
as  to  stand  the  terrific  pounding  of  travel 
in  a springless  oxcart  over  the  ruts  and 
bumps  of  Central  American  mountain  roads. 

The  Silesian  coal  field.  Silesia  has 
one  of  the  fine  coal  fields  of  Europe  at  the 
place  where  Germany,  Czechoslovakia,  and 
Poland  meet.  Before  the  World  War  the 
coal  belonged  to  Germany,  but  now  it  is 
divided  among  the  three  countries.  The 
Silesian  coal  field  is  a busy  land,  with  iron, 
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‘ steel,  cement,  and  machinery  as  prominent 
i features.  It  is  a region  much  troubled  by 
quarrels  and  tariff  disturbances  of  trade 
among  these  three  countries. 

Silesian  coal  runs  the  power  plants  that 
make  Warszawa  and  Lodz  centers  for  the 
manufacture  of  textiles  and  leather. 

Czechoslovakia.  Eastern  Czechoslova- 
kia is  a farming  region,  but  the  western 
j part,  Bohemia,  is  in  many  respects  hke 
i Belgium  or  England.  It  has  coal  in  the 
central  part  as  well  as  in  the  Silesian  corner, 
and  its  people  are  highly  skilled  in  manu- 
facture. Bohemia  has  iron  ore,  which  goes 
I to  foreign  lands  in  the  form  of  engines, 
electrical  appHances,  and  machinery  for 
I manufacturing  beet  sugar  and  many  other 
! things.  Bohemian  coal  turns  the  wheels  of 
I silk  and  cotton  mills,  supports  cement 
factories  and  the  plants  that  make  the 
famous  Bohemian  glass  and  pottery. 

J Czechoslovakia  differs  from  Belgium  and 
! England  in  having  mountain  forests,  which 
I explain  her  exports  of  pulp  and  paper. 

1 Switzerland,  Austria,  and  the  Alps, 
i Only  a small  part  of  Switzerland  is  suitable 
I for  growing  food;  therefore  the  Swiss 
import  much  food.  The  country  has  no 
coal,  iron,  oil,  copper,  cotton,  or  silk,  and 
but  httle  wool.  Most  of  her  area  is  moun- 
tainous. The  perpetual  snow  and  ice  upon 
the  mountain  tops  are  very  valuable, 
because  the  melted  snow  makes  waterfalls 
from  which  power  goes  by  electric  wires 
into  almost  every  village  and  to  almost 
every  house.  This  helps  Switzerland  to 
support  herself  by  fine  manufactures.  She 
buys  bales  of  American  cotton  and  Japanese 
silk  which  she  makes  into  ribbon,  lace,  and 
other  fine  goods  for  export.  Switzerland 
imports  a Httle  metal,  with  which  her  very 
skilful  and  intelligent  people  make  watches, 
instruments,  and  fine  machinery. 

Austria  is  almost  as  mountainous  as 
Switzerland,  but  she  has  more  forest  and 
also  some  coal.  Austria  has  many  manu- 
factures for  home  supply,  but  exports 
chiefly  wood  products,  hats,  and  clothing 
for  women,  and  some  machinery.  Her 


Fig.  A.  The  Swiss  are  such  skilful  workers  that  their 
watches  sometimes  become  real  jewelry. 


industries  are  not  so  fine  or  speciaHzed  as 
those  of  Switzerland. 

Wood  and  the  two-job  man  of  the 
Baltic  countries.  In  the  countries  on 
both  sides  of  the  Baltic  Sea — Poland, 
Lithuania,  Latvia,  Estonia,  Finland,  and 
Sweden — are  many  men  who  are  farmers 
in  summer  and  wood  choppers  in  winter. 
In  aU  these  countries  wood  is  a chief  raw 
material  of  manufacture  and  usually  the 
most  important  export.  Wood  is  exported 
in  many  forms,  from  matches  to  saw  logs, 
including  planks,  boards,  mine  props,  shin- 
gles, and  pulp  wood.  Wood  is  also  ground 
to  pulp  and  then  made  into  paper  products. 

These  Baltic  countries  have  sawmills  and 
paper  mills  scattered  along  the  coasts  and 
rivers  in  places  where  it  is  most  convenient 
to  get  logs  together  by  floating  them 
downstream  (Fig.  308-A).  Finland,  the 
coldest  and  roughest  part  of  this-region,  has 
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Fig.  A.  The  east  coast  of  Sweden,  latitude  63°  48'.  Find  log-storage  pond,  the  five  inclines  up  which  logs  are 
dragged  into  the  sawmill,  lumber  piles,  railroad  tracks,  and  harbor.  Find  places  in  North  America  having  the 
same  latitude.  What  can  you  tell  about  the  climate  and  industries  of  the  American  places? 


the  most  complete  dependence  upon  wood. 
Sweden  is  the  greatest  match  manufacturer 
in  the  world. 

The  fine  manufactures  of  Sweden 
and  Norway.  In  addition  to  much  manu- 
facturing that  utilizes  wood,  Sweden  still 
makes  some  iron  by  the  old-fashioned 
method  of  using  charcoal.  It  is  the  best 
iron  in  the  world.  With  it  Sweden  makes 
steel  and  turns  that  into  engines,  pumps, 
dairy  machinery,  and  other  fine  apparatus. 

The  great  water  power  of  the  high 
Scandinavian  mountains  enables  Norway, 
like  Niagara  Falls,  to  be  a manufacturer  of 
aluminmn  and  nitrates. 

THINGS  TO  DO  AND  THINK  ABOUT 

Little  sketches.  1.  Select  two  countries,  teU 
briefly  their  resources  for  manufacturing,  at  least 
one  important  industry  in  each,  and  why  it  suits 
the  condition  of  that  country. 

2.  Pick  out  countries  that  are  alike  in  manu- 
factures. Explain  countries  that  are  unlike. 

3.  Compare  each  country  mentioned  in  this 
unit  with  some  other  country. 

4.  Compare  the  freight  cost  of  Belgian  and 
Swiss  exports. 

Complete  the  following  sentences.  1.  Ber- 
lin manufactures . 

2.  Bohemia  is  like  or  because 


3.  Sweden  makes  iron  by  using . 

4.  Norway,  like  Niagara  Falls,  manufactures 

5.  Switzerland  has  water  power  because . 


UNIT  8— MANUFACTURES  OF  THE 
LOWER  DANUBE  AND  RUSSIA 


A Comparison.  Find  the  resemblances  and 
differences  between  the  manufactxores  and  cities 
of  this  region  and  the  region  between  the  Mis- 
sissippi River  and  the  Rocky  Mountains. 

Cities  of  the  Danube.  In  the  Danube 
Valley  east  of  Austria  are  three  national 
capitals — Budapest,  Beograd,  and  Bucu- 
resti.  The  cities  are  the  capitals  of 
countries  that  differ  greatly  from  the 
United  Kingdom,  Belgium,  or  Germany. 
These  countries  more  nearly  resemble  some 
of  our  Western  States,  being  exporters  of 
farm  products  and  having  few  manufactures 
for  home  use.  The  plants — ^most  of  which 
are  in  the  capital  cities — are  mainly  food 
and  tobacco  factories,  clothing  factories, 
leather  factories,  and  a few  plants  for  tex- 
tiles, woodworking,  metal  working  or  repair. 
These  countries,  fike  the  states  beyond  the 
Mississippi,  are  all  importers  of  textiles  and 
nearly  every  other  kind  of  manufacture. 

The  Hungarians  have  recently  built  large 
cotton  mills,  because  Hungary  by  tariffs 
has  shut  herself  off  from  the  cotton  mills  of 
Austria  and  Czechoslovakia.  Mills  have 
since  stood  idle  in  Austria  and  Czecho- 
slovakia because  the  new  mills  in  Budapest 
supply  some  needs  of  the  Hungarians. 
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Fig.  A.  A bit  of  the  New  Russia.  A partly  completed  plant  for  making  coke,  smelting  ore,  and  making  elec- 
tricity in  the  new  city  of  Kuznetstroi.  The  Russians  are  trying  mass  production. 


1 Russia’s  plan.  Before  the  World  War 
Russia  was  almost  as  wholly  agricultural  as 
are  the  prairie  provinces  of  Canada  or  the 
states  of  Nebraska  or  Dakota.  Most  of 
jthe  large  population  of  farmers  lived  in 
J villages,  had  very  small  tracts  of  land,  and 
I therefore  had  httle  to  do  for  a large  part  of 

I the  year.  Recently  the  Russian  Govern- 
ment (U.  S.  S.  R.)  started  in  to  remake  the 
nation.  Instead  of  being  a nation  of 
farmers  only,  the  Russians  plan  to  supply 
themselves  with  most  manufactures  and 
perhaps  make  some  for  export.  They  have 
planned  new  industrial  cities,  which  they 
! have  begun  to  build  on  a scale  grander  than 
such  cities  were  ever  planned  before. 
Many  Russians  have  gone  hungry  because 
the  government  had  to  send  exports,  in- 
cluding food  products,  to  pay  for  the  ma- 
chinery needed  for  starting  the  new  indus- 
tries in  the  factories  which  the  government 
owned.  Russia  wants  tractors  to  aid  in 
I producing  cheap  wheat  with  which  to  feed 
the  people  in  her  growing  cities.  She 
wants  electric  motors  to  drive  the  factory 
j machines.  Russia  wants  airplanes  to  fly 
over  the  earth.  She  hopes  soon  to  be  able 
! to  build  aU  of  the  machinery  that  is  needed 
I by  her  vast  population  in  her  vast  country. 


The  Russians  have  become  infatuated 
with  the  idea  of  mass  production.  Henry 
Ford,  with  his  assembly  Hne  and  vast  out- 
put, is  a great  hero  in  Russia.  The  Rus- 
sians have  built  factories  of  great  size  (Fig. 
309-A).  At  Dnepropetrovsk  on  the  Don 
they  built  the  largest  masonry  dam  in  the 
world;  its  output  of  electric  power  is 
enormous.  They  have  planned  groups  of 
industries  that  will  work  together,  such  as 
coke  plants  with  blast  furnaces,  steel  mills, 
power  plants,  and  machine  shops  alongside. 

The  centers  of  industry.  There  are 
two  coal  flelds  south  of  Moskva — Tula,  a 
short  distance  away,  and  Donets,  the  larger 
one,  just  north  of  the  Sea  of  Azov.  Located 
on  each  of  these  coal  fields  are  iron  works 
and  many  new  industries.  The  old  city  of 
Leningrad,  Russia’s  one  seaport  on  Baltic 
waters,  has  large  airplane  factories,  while 
Moskva,  the  capital,  hke  most  other  large 
capitals,  has  many  different  industries. 

Magnitogorsk,  on  the  upper  Ural,  one  of 
the  new  cities,  is  laid  out  on  a large  scale 
with  great  iron  and  steel  plants.  There  is 
a large  farm-machinery  plant  at  Rostov,  a 
tractor  plant  at  Samara,  and  a combine- 
harvester  plant  at  Saratov. 

Something  to  watch.  It  will  be  in- 
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Fig.  A.  Another  part  of  the  New  Russia — a pupil  in 
a lace-makmg  school  for  women  who  live  on  farms. 
When  she  finishes  her  course,  she  joins  a cooperative 
association  which  sells  the  output  of  all  its  members. 

teresting  to  read  the  newspapers  from 
month  to  month  and  see  how  Russia 
succeeds  with  her  great  plans.  Nothing 
like  it  has  ever  been  tried  before.  Amer- 
icans and  other  foreigners  are  in  Russia  to 
teach  the  people  how  to  make  and  use 
machinery.  The  Russians  are  more  ac- 
customed to  using  a pair  of  horses  or  oxen 
and  an  old  creaking  wagon  than  to  operating 
a machine.  If  Russia  succeeds,  it  will  be  a 
great  triumph  for  education.  The  govern- 
ment has  begun  to  educate  both  young  and 
old  in  country  and  city  with  a speed  and 
intensity  such  as  have  never  before  been 
applied  to  education. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Comparisons.  1.  Find  points  of  likeness  or 
unlikeness  between  the  lower  Danube  Valley, 
southwestern  Russia,  and  parts  of  North  America. 
To  do  this  examine  the  two  continents  carefully  on 
Figures 2-A,  20- A,  22-A,23-A,  26- A,  27- A,  and  68- A. 

2.  Is  there  any  important  difference  in  ease  of 
transport  and  market  between  Rumania  and  Ne- 
braska? 

A short  talk.  Tell  about:  1.  Mass  pro- 

duction in  America  and  in  Russia. 

2.  The  Russian  Plan. 


UNIT  9— THE  MEDITERRANEAN 
PURCHASERS  OF  POWER 


A Foreign  Adviser.  What  policy  would 
you  recommend  to  the  Greek  people  and  govern- 
ment with  regard  to  encouraging  manufacturing 
in  that  country? 

A double  handicap.  The  countries 
along  the  Mediterranean  Sea — Spain,  Italy, 
Greece,  Turkey,  Palestine,  Tunisia,  Algeria, 
Morocco — are  cursed  by  the  absence  of 
coal.  Every  day  in  the  year  British  coal 
ships  are  unloading  in  some  Mediterranean 
port  and  coal  trains  from  Germany  are 
rumbhng  through  the  Alpine  tunnels. 

How  does  the  climate  of  these  countries 
affect  water-power  resources  (Fig.  2-A)? 

A stream  to  be  depended  upon  as  a source 
for  water  power  needs  to  flow  twelve  months 
in  the  year.  Unfortunately,  there  are  no 
important  snow  fields  on  the  mountains  of 
these  countries,  except  on  the  Alps  and  the 
Pyrenees.  With  the  double  handicap  of 
scarcity  in  coal  and  water,  the  Mediter- 
ranean countries  lag  in  manufacturing. 

Fine  ancient  industry.  Spain  and 
Italy  long  have  been  famous  for  the  splendid 
handwork  of  their  spinners,  weavers,  and 
dyers,  and  for  fine  objects  made  by  workers  ! 
in  leather,  wood,  and  metal.  Today  this  I 
skill  still  exists  in  Italy’s  exports  of  art  | 
glass,  beads,  lace,  and  fine  woodwork.  But  j 
in  the  machine  age  the  manufacturers  of 
these  countries  are  in  trouble,  because  they 
have  to  buy  coal  in  foreign  lands.  This 
makes  the  water  power  of  the  Alps  and  j 
Pyrenees  mountains  very  important  in  the  j 
production  of  such  manufactures  as  Spain 
and  Italy  can  have. 

Spain.  Barcelona  is  the  chief  manu- 
facturing center  of  Spain.  It  has  electric 
power,  brought  on  wires  from  hydroelectric 
plants  fed  by  Pyrenean  snows.  Some  large 
cement  dams  in  these  rivers  were  built  by  j 
American  engineers  and  financed  with 
money  of  French  and  Belgian  stockholders.  } 
Barcelona  has  manufactures  of  textiles, 
glass,  leather,  paper,  and  cork  (a  local  raw 
material),  but  Spain  is  chiefly  an  exporter 
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of  raw  materials  and  an  importer  of  manu- 
factured goods. 

Italy.  Examine  this  list  of  Italian 
imports:  coal,  petroleum,  iron,  copper,  and 
Imnber;  wool  and  cotton;  wheat  and  corn. 
Is  Italy  rich  or  poor  in  resources  for  manu- 
facturing? 

The  plain  of  Lombardy.  The  Po 
Valley  or  the  plain  of  Lombardy  is  much 
the  best  part  of  Italy.  It  receives  enough 
summer  rain  for  some  summer  crops,  and 
gets  enough  water  from  the  Alpine  streams 
for  the  irrigation  of  fields  of  rice,  alfalfa, 
and  other  crops.  This  fertile  plain  is 
thickly  studded  with  cities  and  villages. 
It  is  crossed  and  recrossed  by  electric-power 
lines  from  the  Alps.  For  these  reasons  the 
Po  Valley  has  become  the  chief  manufac- 
turing region  of  Italy.  While  Milano  and 
Torino  are  the  chief  centers,  there  are 
many  factories  built  in  the  small  country 
towns.  As  is  the  case  in  Belgium,  the 
Netherlands,  and  the  Rhineland,  the  worker 
has  some  land  upon  which  he  and  his 
family  grow  much  food  for  their  own  use. 

Italy  exports  some  cotton,  silk,  woolen 
and  leather  goods,  straw  hats,  chemicals, 
glass,  lace,  woodwork,  automobiles,  tires, 
and  boats.  In  1929  she  imported  forty 
million  dollars’  worth  of  cottons,  woolens, 
and  silks,  and  exported  four  times  as  much. 

Turkey.  For  a long  time,  wars,  bad 
government,  oppressive  taxation,  and  lack 
of  schools  made  people  fear  to  invest  money 
in  Turkey.  Not  long  ago  Istanbul  had 
many  bazaars  with  hand  workers,  but  in 
that  large  city  there  was  not  a single 
smokestack.  Since  1923  great  reforms 
have  been  started  in  Turkey.  In  1934  the 
government  announced  a plan  to  encourage 
manufactures,  but  at  that  time  Turkey 
could  not  manufacture  even  a bottle. 

Palestine.  The  starting  of  a hydro- 
electric plant  on  the  river  Jordan  in  1933 
marked  the  beginning  of  modern  manu- 
facturing in  Palestine.  There  are  two 
lakes  on  the  upper  course  of  the  Jordan 
River.  What  influence  may  they  have  on 
the  power  plant? 


Fig.  A.  Italy  is  a country  of  few  resovurces  and  crowded 
with  people.  There  are  many  streets,  like  this  one  in 
Napoli  (Naples) — so  narrow  that  vehicles  cannot  go  up 
and  down.  The  high  buildings  are  without  elevators. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Problems.  1.  As  to  future  of  manufacturing, 
compare  Italy  with  United  Kingdom,  Norway, 
Switzerland,  Ohio. 

2.  Pick  out  a country  in  Europe  with  which 
Italy  is  likely  to  compete  in  manufactures.  Why? 
One  with  which  she  is  likely  not  to  compete. 

3.  What  is  your  answer  to  the  question  at  the 
opening  of  this  unit? 

4.  Spain  has  exports  of  copper,  quicksilver,  and 
iron  ore,  and,  except  for  coal,  is  the  richest  mineral 
country  in  Europe.  Why  isn’t  she  a great  manu- 
facturing country? 

A problem  for  investigation.  Copy  and  fill 
in  the  following  chart.  The  Commerce  Yearbook 
and  the  Statesman’s  Yearbook  will  aid. 


Country 

Chief  Industries 

Exports 

Imports 

Spain 

Italy 

Greece 

Algeria 

Tunisia 

Turkey 
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UNIT  10  — MANUFACTURING  IN 
EASTERN  AND  SOUTHERN  ASIA 


China’s  Problem.  From  what  you  have 
learned  about  manufacturing  regions  and  in- 
dustries, what  policy  about  manufacturing 
would  you  recommend  for  China? 

Where  are  Asia’s  people?  Most  of 
Asia  is  too  dry  or  too  cold  for  farming. 
Most  of  this,  the  largest,  continent  is 
therefore  a land  where  nomads  follow  flocks 
across  wide  spaces  (page  33),  with  here  and 
there  oasis  cities  hke  Damas,  Tehran,  and 
Tashkent  situated  at  places  where  some 
river  brings  snow  water  from  the  high 
mountains  (page  35).  What  can  be  said 
about  such  a city  as  a place  to  manufacture 
for  the  home  market  (Fig.  288- A)?  for  the 
distant  market? 

There  are  strips  of  farm  land  and  towns 
along  the  Trans-Siberian  Railway  (Plate 
XVIII),  along  the  coasts  of  the  Mediter- 
ranean Sea,  the  Black  Sea,  and  the  southern 
end  of  the  Caspian  Sea,  but  most  of  the 
people  of  Asia  are  found  in  the  monsoon 
lands  of  southeastern  Asia — India,  China, 
and  Japan,  and  the  countries  between 
China  and  India. 

Manufactures  of  the  monsoon  lands. 
India,  China,  and  Japan,  with  their  heavy 
summer  rain,  their  ancient  agriculture  of 
rice  and  millet,  beans  and  vegetables  have 
supported  for  ages  cities  where  men  engage 
in  fine  handicrafts  (page  269).  In  each  of 
these  countries  are  thousands  of  villages 
whose  artisans  make  by  hand  most  of  the 
articles  used  by  the  inhabitants.  The 
story  of  the  tile  maker  (page  270)  is  typical 
of  the  industry  that  has  prevailed  for  two 
or  three  thousand  years  in  the  countries  of 
southeastern  Asia.  These  countries  now 
support  about  half  the  human  race,  and 
most  of  their  manufacturing  is  still  done  in 
the  old,  old  way,  although  machinery  from 
Europe  and  America  is  steadily  making 
changes. 

Gandhi’s  complaint.  Southeastern 
Asia  is  still  chiefly  a land  of  village  farmers, 
whose  farm  work  leaves  them  several  idle 


months.  Mahatma  Gandhi,  a Hindu  who 
has  labored  long  for  the  betterment  of  his 
people,  complains  that  European  factories 
bringing  in  cheap  goods  make  it  impossible 
for  the  village  worker  to  compete  at 
spinning  and  weaving.  Accordingly  the 
villager  sits  and  does  nothing,  instead  of 
following  his  ancient  craft,  and  is  therefore 
poorer  than  ever.  Mr.  Gandhi  has  urged 
the  people  to  get  out  the  old  hand  spinners 
and  hand  looms  and  to  take  up  again 
spinning  and  weaving  cotton  cloth.  To 
buy  cheap  cloth  is  not  easy,  because  the 
farmer  cannot  raise  enough  produce  to 
furnish  food  and  the  small  sum  of  money 
necessary  to  pay  for  the  cloth. 

We  have  studied  already  about  India’s 
export  of  manufactures  (pages  218,  250, 
and  288).  Where  are  they? 

Manufactures  of  China.  In  Shanghai 
certain  tracts  of  land  have  been  leased  to  i 
foreign  governments  to  own  and  to  rule.  ; 
Being  governed  by  Europeans,  they  are  | 
almost  Hke  a part  of  Europe.  They  greatly  1 
resemble  true  European  colonies.  Several 
thousand  Europeans  and  Americans  five  on 
the  leased  lands.  The  many  factories  are 
built  in  European  and  American  style, 
sometimes  by  European,  American,  or 
Japanese  owners.  The  factories  employ 
Chinese  workmen  to  build  ships,  make 
cloth,  and  many  other  things.  If  you  walk 
across  a street,  you  are  in  the  native  part 
of  the  city.  There,  as  in  hundreds  of  other 
Chinese  cities,  you  see  many  streets  fined 
with  little  shops  where  men  and  women, 
boys  and  girls,  make  things  by  hand  as 
these  people  have  worked  for  centuries. 

At  Hankow  is  a modern  iron  works. 
Because  of  civil  wars,  it  has  produced  but 
little  of  late,  and  like  the  few  other  modern 
factories  of  China,  it  can  only  be  considered 
an  oasis  of  western  industry  in  a sea  of 
handicraft  and  domestic  industry. 

Japan.  In  Japan  the  ancient  hand 
industry  still  continues,  but  as  in  Russia, 
the  government  has  made  great  efforts  to 
modernize  industry.  A beginning  was 
made  more  than  fifty  years  ago  when  young 
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Fig.  A.  The  New  Japan — a shipyard,  European  style,  at  Nagasaki. 
The  Old  Japan — chouses  crowded  close  together  and  terraces  of  the 
intensive  agriculture. 


men  were  sent  to  Europe  and 
America  to  study  science.  The 
Japanese  employed  experts  from 
Europe  and  America  to  go  to 
Japan  and  teach  Western  methods 
and  learning.  The  government 
has  lent  money  to  manufacturers 
who  started  new  industries,  and 
to  steamship  hnes  that  would 
carry  export  goods  to  foreign 
lands. 

Some  parts  of  Japanese  cities 
look  like  the  old  Japan,  but  other 
I parts  look  more  hke  American  and 
! European  cities,  with  troUey  cars 
and  electric  hghts,  taU  buildings 
with  steel  skeletons,  and  factories 
equipped  with  modern  machinery  of  Euro- 
: pean  model.  The  cities  of  Kobe  and  Osaka 
may  be  likened  to  Liverpool  and  Man- 
chester: one  primarily  a port,  the  other  pri- 
marily a factory  center.  Tokyo  has  many 
Europeanized  industries,  as  have  many 
small  towns  in  the  southern  third  of  Japan. 

Japan’s  resources.  Japan,  hke  Italy, 

! is  poor  in  natural  resources.  Most  of  her 
I land  is  too  steep  for  tillage.  She  has  a very 
* dense  population,  almost  no  cotton,  wool,  or 
hides,  no  oil,  potash,  or  phosphate,  and  but 
httle  iron  or  coal.  But  Japan  is  better  off 
! than  Italy  for  water  power.  I remember 
going  down  a Japanese  river.  I passed  a 
dam  and  foUowed  the  pipe  that  carried 
water  from  the  dam  to  a power  plant  a 
' mile  downstream.  Immediately  at  the  base 
^ of  this  power  plant  was  another  dam 
gathering  the  water  of  the  stream  for  the 
next  power  plant  stiU  farther  down. 

Sixty  per  cent  of  Japan’s  electric  energy 
is  made  by  water,  but  unfortunately  the 
greatest  need  for  current  comes  in  mid- 
winter with  its  long,  dark  days.  When 
I does  Japan’s  heavier  rain  come?  Now  that 
I she  has  possession  of  Manchoukuo  (Man- 
churia) and  its  coal  and  iron  fields,  her 
i industries  will  have  the  aid  of  these  basic 
materials. 

I Japan’s  greatest  manufacturing  develop- 
ment thus  far  has  been  in  textiles.  Can 


you  explain  why  this  is  true  (pages  250  and 
257)?  Japan  is  also  steadily  increasing  the 
number  of  the  industries  in  which  she  is 
copying  Western  methods.  Japan  is  al- 
ready the  greatest  manufacturing  country 
outside  of  Europe  and  North  America. 

THINGS  TO  DO  AND  THINK  ABOUT 

Explain.  1.  The  difference  between  the  water- 
power value  of  streams  in  Japan  and  Italy. 

2.  The  influence  of  the  concessions  (leased  land) 
in  Chinese  cities  on  manufacturing. 

3.  The  influence  of  Chinese  civil  wars  on 
manufactiming. 

4.  Some  industries  that  China  may  soon  have 
and  some  that  she  is  not  likely  to  have  soon. 

5.  The  Japanese  industrial  plan. 

6.  Mahatma  Gandhi’s  idea. 


Fig.  B.  Mahatma  Gandhi  and  the  charkha  or  spin- 
ning wheel. 
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Fig.  A.  Part  of  a mining  enterprise.  This  dam, 
biiilt  in  a defile  in  the  movmtains  of  Bolivia,  makes 
power  to  work  a copper  mine  miles  away. 

UNIT  11— THE  MANUFACTURES 
OF  THE  SOUTHERN  HEMISPHERE 


Policy  for  the  Southern  Hemisphere. 
How  much  manufacturing  should  the  Southern 
Hemisphere  attempt  to  do? 

The  raw-material  stage.  You  can 
scarcely  look  around  you  without  seeing 
something  that  has  come  from  the  Southern 
Hemisphere — the  wool  in  your  clothing, 
the  leather  in  your  shoes,  tanned  in  part  by 
quebracho — but  you  will  probably  search 
far  to  find  many  packages  of  finished 
products  from  the  Southern  Hemisphere. 
I saw  one  the  other  day — canned  corned 
beef  made  in  Brazil. 

The  industries  of  the  machine  age  are 
very  new  to  the  lands  of  the  Southern 
Hemisphere.  Australia  was  settled  by 
Europeans  more  than  a hundred  fifty  years 
after  New  England.  Argentina  was  only 
a cattle  and  sheep  ranch  long  after  Illinois 
had  become  a great  grain-growing  state. 
The  settled  lands  of  the  Southern  Hemi- 


sphere have  scanty  populations.  They  are 
far  away  from  Europe  and  the  United 
States.  They  are  poor  in  coal.  Nature 
does  not  seem  to  have  made  much  coal  in 
the  tropics  or  in  the  low  latitudes  in  which 
nearly  all  land  of  the  Southern  Hemisphere 
lies.  There  is  some  coal  near  Sydney, 
Austraha;  some  in  Natal;  a Httle  in  Chile; 
none  worth  mentioning  in  Argentina,  Para- 
guay, Uruguay,  or  Brazil.  Upon  the  whole, 
the  part  of  the  Southern  Hemisphere  where 
most  of  the  people  are,  is  strangely  poor  in 
power  resources. 

Industries  of  big  cities.  Recently 
settled  lands,  unhke  New  England  and  the 
industrial  districts  of  our  own  South,  seem 
to  develop  one  or  two  big  cities  and  no 
others  nearly  as  large.  Thus,  in  the 
Australian  states  we  find  Sydney,  Mel- 
bourne, Adelaide,  and  Brisbane.  In  South 
America  we  find  Buenos  Aires,  Montevideo, 
Rio  de  Janeiro,  and  Sao  Paulo.  Each  of 
these  cities  is  the  trade  center  for  a large 
area.  Their  manufactures  may  be  de- 
scribed by  saying  that  they  have  the  butcher, 
the  baker,  the  candlestick  maker,  and  the 
repair  shop.  Such  industries  make  things 
for  the  local  market  only.  At  the  same 
time  manufactures  are  the  chief  imports, 
coming  mainly  from  northwestern  Europe 
and  eastern  United  States. 

Brazil — a partial  exception.  The  only 
important  manufacturing  industry  of  the 
Southern  Hemisphere  great  enough  to 
supply  almost  wholly  the  home  market 
with  an  important  trade  commodity  is  the 
textile  industry  of  Brazil.  This  is  centered 
chiefly  in  Sao  Paulo,  a city  on  the  plateau. 
A hydroelectric  plant  situated  at  the  falls 
of  the  Tiete,  a tributary  of  the  Parana, 
supplies  the  city  with  electricity. 

Buenos  Aires.  The  fights,  troUey  cars, 
factory  wheels,  and  locomotives  that  move 
the  trade  of  the  country  aU  depend  upon 
coal  from  the  Northern  Hemisphere.  The 
flat  plain  that  surrounds  this  metropolis  is 
without  water  power  for  hundreds  of  miles. 
There  are  many  manufacturing  plants  in 
this  city,  the  largest  city  south  of  New 
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Fig.  A.  A laboratory  in  Argentina  for  testing  the  quality  and  the 
purity  of  milk. 


I York,  but  can  they  compete  with 
I Italy,  Germany,  the  United  King- 
dom, or  the  United  States?  What 
are  the  products,  and  where  are 
the  markets  in  which  Buenos  Aires 
‘ might  try  to  compete?  Do  you 
hsee  why  her  exports  are  so  ex- 
clusively meat,  wool,  hides,  grain, 

[butter,  and  quebracho? 

THINGS  TO  DO  AND  QUESTIONS 
j TO  ANSWER 

j Unit  review.  1.  Answer  the  ques- 
tion that  opens  this  unit, 

2.  Name  some  cities  in  the  North- 
j ern  Hemisphere  whose  industries  re- 
: semble  those  of  the  Southern  Hemi- 
sphere. Explain. 

j 3.  Compare  home  market  and  for- 
jeign  market  in  the  Southern  Hemi- 
I sphere  and  in  Europe. 

CHAPTER  SUMMARY 
j I Map  work.  1.  Make  a list  of  the  cities  and 
I i countries  mentioned  in  this  chapter. 

I : 2.  Locate  them  on  your  map. 

j i New  words.  Use  each  in  a sentence:  Stim- 
! julating,  invented,  trunk  line,  abundant,  trans- 
j imitted,  carving,  balanced,  prominent,  tariff, 
j I skilful. 

( i Weighing  the  advantages.  1.  Read  the  list 
of  needs  for  manufacturing  (page  207)  and  show 
i how  each  of  several  pairs  of  regions  differ  in  some 
j ‘respects. 

! 2.  Every  manufacturing  region  has  a local 

i {market.  Are  all  these  local  markets  of  equal 
{ value  (Figs.  20- A and  286- A)  ? 
j 3.  What  manufacturing  countries  are  well 

{ supplied  with  home-grown  breadstuffs  (page  356) , 
V,;  potatoes  (page  356),  meat  (page  365)? 
j I 4.  Explain  all  the  ways  you  can  in  which 
( I climate  affects  manufacturing. 

] I For  review  and  thought.  1.  What  reasons 
i I can  you  give  for  France  not  developing  her  manu- 
f factures  as  some  other  countries  have  done?  Why 
1 did  England  drop  her  agriculture  (page  292)  while 
i|  I Belgium,  the  Netherlands,  and  Germany  have  kept 
i ! theirs? 

2.  What  are  the  advantages  of  having  factories 
in  a country? 

Debate  the  following  topic:  "As  the  United 
States  develops,  the  New  England  section  will 
I become  a section  in  which  less  manufacturing  is 
I done  than  at  present.” 

! Topics  for  special  report.  1.  Toy  making  in 
I Germany. 


Fig.  B.  An  electric  furnace.  “B”  are  the  materials 
to  be  smelted  in  the  furnace;  “C”  are  heat-resisting 
walls,  electricity  from  wire  “D”  passes,  as  electric 
sparks,  from  lower  point  of  “1”  to  the  lower  point  of 
“2.”  In  so  doing,  it  passes  through  “B,”  raises  the 
temperature  of  the  materials  to  2400°  F.  or  more,  melts 
them,  and  they  flow  out  at  “A.”  Explain  how  this 
furnace  might  cause  an  industry  to  shift  from  one 
country  to  another. 

2.  The  rise  of  industry  in  New  England. 

3.  The  proposed  St.  Lawrence  waterway. 

4.  Why  the  South  is  developing  new  industries. 

5.  Great  little  Switzerland. 

6.  The  wood  resources  of  the  Baltic  countries, 

7.  Some  industries  that  Palestine  is  likely  to 
develop  now  that  she  has  a great  water-power 
plant.  Explain  your  answer  by  telling  about  some 
other  country. 
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Fig.  A.  This  grand  station  at  Milano,  in  the  plain  of  Lombardy,  is  part  of  a railroad  system  owned  by  the 
Italian  Government.  The  express  trains  from  Paris  to  Rome  and  from  Paris  to  Istanbul  pass  through  this  station. 

CHAPTER  XXXV 


THE  FUTURE  OF  MANUFACTURING 

UNIT  1— OUR  NEW  DEPENDENCE  ON  POWER  AND  POWER  RESOURCES 


National  Planning.  Some  national  plan- 
ning boards  are  considering  changes  in  industry 
that  should  be  encouraged  for  the  permanent 
welfare  of  their  countries.  What  are  some  of 
the  things  such  a board  might  decide  concerning 
power  resources  in  Canada,  Japan,  Switzerland, 
United  Kingdom,  United  States,  Denmark,  or 
other  countries  that  you  may  select? 

The  old  ways.  For  most  of  its  life  upon 
the  earth,  the  human  race  has  used  its  own 
muscle  for  power — lifting  and  carrying; 
digging  with  stick,  wooden  hoe,  stone  hoe, 
shell  hoe;  hunting  with  club,  spear,  bow 
and  arrow.  Finally,  metal  was  discovered, 
which  made  much  better  tools  and  weapons 
than  man  had  ever  had. 

The  new  way  and  the  prospect. 
Science  and  machinery  gave  man  new 
powers  which  have  enabled  him  to  make 
many  new  things.  The  parents  of  many  of 
you  remember  when  there  were  few  or  no 
automobiles,  probably  no  airplanes,  no 
radio,  perhaps  no  phonographs.  Within  a 
very  short  period  of  time  new  inventions 
have  led  to  new  manufacturing  industries, 
and  miUions  of  people  have  been  given 
work.  New  inventions  have  caused  cities 
to  grow  in  some  places  and  cities  to  decHne 
in  other  places. 


What  is  the  prospect  for  the  future?  , 
Are  the  manufacturing  regions  that  we  have 
studied  finished?  If  so,  will  they  keep  on 
as  they  are  or  will  some  dechne?  Or  will 
this  great  burst  of  manufacturing  continue 
to  increase?  If  so,  where  will  it  increase? 
Will  it  increase  in  some  places  and  decline 
in  others?  Where  are  the  places  of  probable  ' 
increase?  Where  are  the  places  of  probable  * 
dechne?  To  answer  these  questions,  let  us 
examine  some  of  the  things  on  which  | 
manufacturing  depends.  j 

Sources  of  power.  Modern  manufac-  | 
turing  depends  upon  mechanical  power.  I 
The  man  who  stands  at  his  machine  may 
have  under  the  control  of  his  fingers  a ^ 
power  equal  to  that  of  100  men,  500  men,  , 
1000  men!  Some  machines  have  the  power  | 
of  many  thousand  men;  nevertheless  the  | 
labor  of  hands  still  has  some  part  in  every  I 
industry.  j 

At  the  present  time  most  of  the  mechan- 
ical power  is  derived  from  coal.  Wood  is  a 
good  fuel,  but  it  has  less  heat  a pound  than  ; 
coal.  Wood  is  used  for  steamboats  and 
locomotives  in  forested  frontier  places.  It  j 
is  the  domestic  fuel  in  millions  of  homes.  | 
But  it  is  rarely  used  as  fuel  for  the  factory  I 
engine. 
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Fig.  A.  The  waterfall  at  Niagara,  and  the  town  of  Niagara  Falls,  New  York,  one  of  the  towns  the  falls  have 
made.  ^ This  is  the  finest  natural  water-power  site  in  all  the  world.  The  water,  which  by  treaty  with  Canada 
we  use  on  the  American  side,  is  divided  into  two  parts.  One  falls  through  a power  plant  which  can  be  seen  at 
extreme  upper  right.  The  water  then  rims  by  a tunnel  to  the  river  below  the  bridge.  The  other  half  of  the 
water  goes  by  canal  ( ) to  a power  plant,  which  we  see  below  the  bridge.  Can  you  see  the  used  water  rush- 

ing back  into  the  river? 


If  coal  were  evenly  distributed  over  the 
earth,  many  countries  would  be  very  differ- 
ent from  what  they  now  are.  Look  at 
page  360.  Consider  the  future  of  coal  in 
the  United  States,  Canada,  United  King- 
dom, Japan,  and  Argentina. 

No  one  would  use  coal  if  there  were 
plenty  of  petroleum.  It  is  much  simpler  to 
itouch  a button  and  let  a stream  of  oil 
spray  into  your  furnace  than  it  is  to  feed 
the  fire  with  coal.  Petroleum  is  entirely 
burned  away  and  goes  up  the  smokestack 
as  gas.  Coal,  on  the  other  hand,  leaves 
'cHnkers  and  ashes.  It  is  also  much  easier 
to  transport  the  oil  in  pipes  than  to  trans- 
port coal  in  cars  and  trucks.  But  what 
'does  your  study  of  petroleum  teU  you  about 
the  prospects  of  a city  that  depends  only 
,upon  its  near-by  oil  field? 

I There  are  large  reserves  of  oil  shale,  but 
joil  from  that  source  wiU  be  more  costly 


than  the  present  oil  which  so  kindly  runs 
out  of  the  ground  for  us. 

No  one  would  use  petroleum  if  there  were 
plenty  of  natural  gas.  Can  you  explain 
(page  230)?  What  are  the  prospects  for 
the  city  that  depends  upon  natural  gas 
(page  230)? 

Factors  in  water  power.  How  long 
wiU  a waterfall  last?  Which  is  better  to 
use,  water  power  or  coal?  The  answer  to 
the  second  question  depends  upon  many 
things.  Fifty  years  ago  water  power  was 
not  very  important  except  for  little  country 
mills  (Fig.  302-B).  The  dams  of  stone  or 
wood  were  low  and  could  be  used  only  on 
small  streams.  Too,  they  were  soon 
washed  away.  With  the  arrival  of  concrete, 
man  was  able  to  make  a dam  on  almost  any 
river.  Improved  water  wheels  were  in- 
vented that  caught  the  power  from  water 
in  great  quantity  (Fig.  318- A).  Dynamos 
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Fig.  A.  The  turbine  wheel  is  enclosed  in  a strong 
metal  case.  The  water  comes  to  it  imder  heavy 
pressure.  This  explains  the  almost  unbelievable  fact 
that  a single  wheel  has  developed  80,000  horse  power. 
Drawing  “B”  is  a turbine  wheel  on  a slightly  larger 
scale.  The  arrows  show  the  rushing  water.  Under 
heavy  pressure  it  spurts  through  openings  and  strikes 
the  blades  of  the  turbine  with  great  force. 


were  invented  and  enabled  us  to  turn  the 
power  of  the  great  water  wheel  into  elec- 
tricity. We  then  learned  how  to  carry 
electricity  by  wire  to  distant  places.  For  a 
time  it  seemed  that  water  power  would  be 
much  cheaper  than  steam,  but  engineers 
made  improvements  in  the  steam  engine 
whereby  more  power  was  derived  from  the 
same  amount  .of  coal.  The  advantages  of 
water  power  and  steam  are  nearly  equal. 
But  great  dams  have  recently  been  built  to 
feed  hydroelectric  power  plants  in  Penn- 
sylvania, our  greatest  coal-mining  state. 
Unfortunately,  there  is  not  enough  water 
power  in  the  United  States  to  supply  our 
present  power  needs. 

Head.  A stream  must  have  a fall  in  it 
before  we  can  get  water  power.  The  total 
distance  of  fall  that  we  can  get  as  the 
water  goes  through  the  wheel  is  called  the 
head.  Modern  water  wheels  can  use  heads 
of  several  hundred  feet.  Compare  this 
with  the  old  country  mill  (Fig.  302-B). 

Steady  flow.  If  a stream  runs  only  six 
months,  the  water-power  plant  can  serve 
only  for  six  months  at  best.  How  do  the 


rainy  seasons  of  some  of  the  regions  (Figs. 
2-A  and  28-B)  fit  into  the  idea  of  water 
power? 

Snow  and  glaciers  on  mountains  are  at 
present  very  important  in  those  parts  of 
the  world  where  water  power  is  most  used. 
They  melt  in  summer.  This  makes  the 
streams  flow  at  a season  when  in  some 
climates  they  are  at  their  lowest.  But 
compare  the  service  of  a glacier  and  moun- 
tain snowfields  in  the  Mediterranean  climate 
with  that  in  the  Indian  monsoon  climate. 
If  a stream  drains  forest-covered  land,  its 
flow  is  more  regular,  because  the  decaying 
leaves  on  the  ground  hold  back  the  water 
and  give  it  time  to  soak  into  the  earth. 
Water  thus  saved  comes  out  as  springs.  If 
the  forest  is  cut  off,  floods  increase  and  so 
do  periods  of  very  low  water. 

Lakes.  For  hundreds  of  years  men  have 
built  small  dams  in  streams  to  hold  the 
water  for  an  hour  or  two,  so  that  it  might 
collect  and  run  water  wheels.  A lake  is  a 
natural  reservoir  of  great  aid  in  making  a 
stream  flow  evenly.  For  example,  consider 
the  Potomac  River,  which  has  no  natural 
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lakes.  It  sometimes  carries  500  times  as 
much  water  as  it  does  at  other  times.  The 
Niagara  River  flow  varies  only  about  50 
per  cent.  Look  at  the  map  (Plate  IV) 
and  tell  the  reason. 

Glaciated  regions.  You  doubtless  re- 
member what  the  continental  glaciers  did 


mountains  at  the  source  of  this  stream  are 
gone  by  the  end  of  summer.  What  would 
be  the  effect  on  Boulder  Dam  power  if  two 
or  three  liigh,  rugged  mountains  were  near 
its  source  with  a hundred  square  miles  of 
perpetual  snow  and  ice  upon  their  tops? 

Power  from  wind.  For  a long  time  the 


to  the  surface  of  the  country  over  which 
they  passed,  and  how  glaciers  helped  to 
create  water  power.  It  was  the  glaciers 
that  made  the  Niagara  of  today.  It  was 
the  glaciers  that  gave  us  the  great  power  of 
the  St.  Lawrence,  which  the  United  States 
and  Canada  now  plan  to  use. 

New  England  and  eastern  Canada  may 
thank  the  glaciers  for  most  of  their  splendid 
water  power.  The  great  power  plant  at 
Keokuk,  Iowa,  on  the  Mississippi,  turns  out 
much  more  power  in  the  summer  season 
because  of  the  thousands  of  small  glacial 
lakes  in  the  glaciated  woodlands  around  the 
source  of  the  great  river. 

Switzerland,  Scandinavia,  the  Puget 
Sound  region,  and  Alaska  possess  every 
water-power  advantage.  They  have,  or  are 
near,  moimtains  that  have  been  glaciated 
and  now  have  glaciers  and  snow  fields. 

The  great  water  power  of  the  Colorado 
River,  which  the  United  States  Government 
wiU  seU  at  Boulder  Dam  for  one  and  sixty- 
three  himdredths  nulls  ($0.00163)  a kilowatt 
hour,  depends  in  part  upon  melting  snow. 
Unfortunately,  however,  the  snows  of  the 


Dutch,  Germans,  and  Danes  on  their  level 
lands  have  used  windmills  to  grind  grain. 
The  Dutch  use  windmills  to  pump  water 
out  of  the  meadows  they  have  reclaimed 
from  the  sea.  Recently  the  Dutch  have 
been  winning  more  meadows  from  the  sea. 
For  this  they  use  British  and  German  coal 
to  drive  centrifugal  pumps. 

Thousands  of  American  farms  have  wind- 
mills for  pumping  water.  The  wind  may 
again  be  used  as  a source  of  power  even  for 
factories.  This  might  happen  even  before 
coal  and  oil  become  scarce  if  better  wind- 
mills are  invented.  If  this  comes  to  pass, 
a windy  spot  may  become  as  useful  as  a 
coal  mine  or  a waterfall.  Fortunately, 
England  has  several  such  spots — many 
British  lulls,  called  moors,  where  the  wind 
blows  so  hard  trees  do  not  grow.  I have 
walked  on  the  moors  of  Wales  on  a bright, 
sunny,  summer  day,  and  the  wind  roared  in 
my  ears  so  loudly  that  I could  scarcely  hear 
a man  speak.  I had  to  hold  my  hat  to  keep 
it  from  being  blown  away.  And  that  was 
in  good  weather! 

In  the  Southern  Hemisphere  in  the  Falk- 
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Fig.  A.  A company  with  headquarters  in  New  York 
City  owns  this  Brazilian  plant.  The  penstock 
(pipe)  carries  water  to  make  8000  kilowatts,  more 
th^  10,000  horse  power.  Find  the  transmission  line. 

land  Islands  it  is  so  windy  that  no  trees  can 
grow,  and  in  southern  Patagonia  the  wind 
is  almost  as  bad — or  as  good,  according  to 
the  way  you  look  at  it. 

Perhaps  some  day  men  may  be  taking 
shiploads  of  food  and  raw  materials  to  feed 
the  power-using  cities  that  may  be  built  in 
the  sheltered  nooks  of  these  lands.  People 
there  will  then  support  themselves  by 
working  in  factories  where  the  motors  are 
driven  by  electricity  from  the  windmills  on 
some  exposed  hiU  not  far  distant.  The 
food  and  raw  materials  needed  for  support- 
ing industry  wiU  have  to  be  brought  in 
ships  from  other  parts  of  the  world. 

The  American  Great  Plains,  the  tops  of 
the  White  Mountains,  and  many  other 
mountain  locations  may  become  important 
sources  of  power  if  windmills  replace  coal 
mines  as  a source  of  power. 

Power  from  sun  heat.  It  is  a well- 
known  fact  that  the  sun’s  rays  in  such 
deserts  as  those  of  California,  Arizona,  and 
other  hot  places,  have  enough  energy  to 
supply  all  the  needs  of  man  many  times 
over.  The  question  is,  can  inventors  find 
a way  to  use  this  power? 


Power  from  the  earth’s  interior  heat. 
There  is  enough  heat  in  the  interior  of  the 
earth  to  run  aU  our  machines  for  ages,  but 
there  is  httle  hope  that  it  can  be  an  im- 
portant source  of  power  except  near  vol- 
canic regions.  A few  engines  are  being 
run  by  such  heat  in  Italy  and  California. 

Power  from  tides.  A great  amount  of 
energy  is  spent  upon  the  earth  every  day 
by  the  rising  of  the  tides.  In  a few  places 
this  can  be  caught  back  of  dams  in  narrow 
bays  and  used  for  power,  but  men  cannot 
catch  enough  energy  to  meet  the  needs  of 
any  country. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Make  lists  and  maps.  Using  the  six  sources 
of  power  as  headings,  make  lists  under  each  one  of 
places  in  the  world  from  which  such  power  can  be 
derived.  Make  a map  and  show  their  location. 

Do  you  know?  1.  Why  is  oil  a more  desirable 
fuel  than  coal? 

2.  What  are  the  advantages  and  handicaps  of 
water  power?  of  coal?  of  wind? 

3.  What  are  the  advantages  of  gasoline?  of 
electric  transmission?  What  changes  have  they 
helped  to  produce? 

4.  Make  a map  of  United  States  and  show  in 
some  way  the  states  that  have  the  most  unused 
water  power;  the  most  used  power  (page  374). 

5.  Do  the  same  for  foreign  countries  (page  364). 

Pretend.  1.  Pretend  that  you  are  living  five 

hundred  years  from  now.  Write  a paper  telling 
how  and  where  the  world  is  securing  its  chief 
sources  of  power.  Justify  your  statements.  Tell 
how  coal  and  water  power  have  competed. 

2.  Make  an  imaginary  map,  placing  cities  where 
you  think  they  are  most  likely  to  develop. 

A new  source  of  power.  1.  The  Belgian 
Congo  has  great  possibilities  as  a producer  of 
electrical  power.  Can  you  teU  why?  To  get  the 
answers  look  at  Plate  XVII  and  Figures  22-A  and 
23-A. 

2.  Why  has  it  not  been  more  fully  utilized? 
Compare  this  source  with  that  of  Victoria  Falls  as 
to  possibilities  regarding  regularity  of  power  and 
location  for  utilization.  See  Figures  22-A  and 
23-A  and  note  carefully  the  times  of  rain  on  Congo 
and  Zambezi. 

Extra  credit.  Find  from  the  Federal  Power 
Commission,  Washington,  D.  C.,  the  plans  for 
power  at  Boulder  Dam;  the  St.  Lawrence  water- 
way. 
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Fig.  A.  This  scene  on  the  banks  of  the  Nile  has  changed  little,  if  any,  in  the  last  5000  years — mud  village,  oxen 
plowing  with  crooked  stick,  and  camels  coming  in  from  the  Desert  to  tarry  a little  while  in  the  fertile  lands  by 
the  Nile.  These  camels  are  carrying  mud  from  the  Nile  to  fertilize  the  field. 


UNIT  2— FOOD  SUPPLY  AND  FAC- 
TORY RAW  MATERIALS  FROM 
PLANTS 


Land  Utilization.  What  might  a planning 
board  say  about  the  use  of  land  to  serve  the 
future  needs  of  the  manufacturing  industries? 

Food.  We  may  say  that  food  is  the 
primary  raw  material.  Man  depends  upon 
food  for  strength  and  energy.  When  you 
cut  down  a tree,  dig  iron  and  coal,  plant  a 
crop  or  run  a race,  you  are  using  strength 
and  energy  that  you  have  derived  from 
your  food.  Man  gets  together  many  raw 
materials  for  the  factory,  but  we  can  in  a 
sense  say  that  all  comes  from  man’s  work, 
and  that  work  (energy)  comes  from  food. 

Many  other  factors  enter  into  man’s 
work,  however.  He  must  have  a climate 
suitable  for  plant  growth  and  one  reasonably 
comfortable  for  himself.  Above  all,  soil 
and  soil  fertility  must  be  present  to  nourish 
the  plants. 

Soil  resources.  The  worker  in  the 
manufacturing  city  must  have  food.  There- 
fore maintaining  the  food  supply  is  as 
Important  as  maintaining  supplies  of  fuel 
or  raw  material. 

Keeping  a permanent  food  supply  is 
something  that  man  has  not  succeeded  in 
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doing  very  weU  in  most  places.  The  Nile 
Valley  has  a permanent  food  supply  because 
the  river  in  annual  flood  brings  fresh 
fertility  to  the  soil.  For  this  reason  the 
vaUey  has  had  a dense  population  for 
several  thousand  years.  Most  of  the 
upland  areas  where  the  population  is  dense 
have  not  kept  a permanent  food  supply  or 
a dense  population  over  a very  long  period. 

China  and  parts  of  Japan  have  had  many 
people  to  the  square  mile  for  many  cen- 
turies, but  those  countries  have  a permanent 
agricultural  system  on  some  of  their  land. 
Much  of  their  cultivated  land  is  in  rice 
paddies,  or  on  other  level  plains  that  cannot 
erode.  Such  lands  do  not  waste  soil 
fertility.  The  Chinese  or  Japanese  farmers 
grow  a crop  which  they  themselves  eat,  or 
they  feed  some  to  the  few  work  animals 
they  possess.  The  manure  of  both  man 
and  animals  is  saved  and  carried  back  to 
fertilize  the  fields.  The  nearest  approach 
to  this  system  is  that  of  Europe  and 
America.  There  the  farmer  keeps  meat 
animals  or  nfllk  animals.  Their  manure  is 
usually  saved  and  returned  to  the  fields. 
Thus  most  of  the  crop  is  fed  to  the  animals 
and  a large  part  of  the  fertihty  returns  to 
the  land.  This,  in  combination  with  what 
the  plants  can  get  from  the  air  and  the 
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Fig.  A.  At  one  time  this  land  was  forested ; then  it  was  culti- 
vated; then  it  was  allowed  to  lie  fallow.  See  the  gully 
which  the  rain  has  dug.  How  might  this  destruction  of  fer- 
tile surface  soil  have  been  prevented? 


small  amount  that  is  released  each  year  by 
the  breaking  up  of  earth  material,  main- 
tains permanent  fertility  in  most  soils — 
if  the  land  is  not  allowed  to  wash  away. 

Our  commercial  agriculture.  The 
age  of  machinery  has  completely  changed 
the  source  of  city  food  and  thus  it  has 
changed  the  distribution  of  men  on  the 
land.  In  our  own  country  the  first  census, 
in  1790,  showed  3.3  per  cent  of  the  American 
people  hving  in  places  having  above  8000 
inhabitants.  In  1840,  the  percentage  was 
8.5;  in  1890,  29;  in  1930,  49.1.  Some  of 
the  countries  of  West  Europe  show  an  even 
greater  percentage  of  people  hving  in  the 
cities. 

To  feed  these  city  populations  we  take 
plant  food  from  the  wheat  fields  of  Dakota 
or  Austraha  or  Argentina,  and  use  it  in 
Chicago,  New  York,  London,  or  any  other 
city.  After  this  the  ferthity  enters  city 
sewers  and  never  gets  back  to  the  fields. 
The  result  of  this  system  is  a rapid  increase 
in  the  use  of  commercial  ferthizers.  The 
most  vital  of  these  is  phosphorus,  an 
irreplaceable  mineral  resource.  The  supply 
of  phosphorus  is  limited.  The  length  of 
time  that  it  wiU  last  is  short  compared  with 
the  time  man  has  already  been  on  the  earth. 

Soil  erosion.  The  loss  of  phosphorus, 
through  crops,  is,  however,  a small  loss  in 
comparison  to  that  by  soil  erosion  (page 


200).  Om*  country  is  so  huge  and  we 
have  had  so  much  land  that  people 
have  had  the  idea  that  no  harm 
is  done  if  they  destroy  the  soil 
covering  of  a piece  of  land.  We  have 
recently  begun  to  study  carefully 
this  matter  of  erosion.  Mr.  H.  H. 
Bennett,  of  the  Department  of  Agri- 
culture at  Washington,  a great  au- 
thority on  this  subject,  says  that 
350,000,000  acres  are  in  crops  and 
that  we  have  ruined  or  badly  in- 
jured 260,000,000.  He  also  says 
that  they  are  the  best  acres  we 
have,  and  that  in  the  very  short 
time  we  have  been  in  this  country  we 
have  destroyed  or  greatly  injured 
good  land  as  follows: 

1.  Approximately  35,000,000  acres  of  formerly 
cultivated  land  abandoned  and  too  badly  eroded 
for  practical  reclamation  for  the  average  farmer; 

2.  Approximately  125,000,000  acres  which  have 
lost  all  or  the  greater  part  of  the  humus-charged 
topsoil  (this  now  in  cultivation  or  in  temporary 
pasture  or  in  temporarily  idle  farm  land) ; 

3.  Approximately  100,000,000  acres  headed  in 
the  direction  of  the  land  under  Item  2. 

It  is  plain  that  if  manufacturing  cities 
are  to  be  fed,  grow,  and  be  suppHed  with 
plenty  of  raw  materials,  we  need  to  reform 
agriculture  quickly  in  this  country. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Do  you  know?  1.  Why  a permanent  food 
supply  must  be  maintained? 

2.  Why  commercial  fertilizers  must  be  used  to 
keep  up  the  food  supply? 

3.  What  might  be  considered  the  primary  raw 
materials? 

4.  Why  the  Chinese  are  able  to  maintain  the 
fertility  of  their  land? 

Some  problems  for  thought.  1.  How  has 
the  presence  of  great  natural  resources  in  the 
United  States  led  to  carelessness  in  their  use? 

2.  If  we  are  to  continue  a high  standard  of 
living,  what  are  some  things  that  national  planning 
must  attend  to? 

3.  Compare  the  percentage  of  people  living  in 
cities  in  western  Europe  with  the  figures  given  in 
this  book  for  the  United  States.  How  does  Europe 
feed  these  people? 
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UNIT  3 — GOOD  GOVERN 
MENT  AND  MANUFAC- 
TURING 


A Policy  for  China.  Tell  what 
the  government  of  China  should  do 
to  help  China  become  a manufactur- 
ing nation. 


Civil  wars.  For  some  years 
past  China  has  had  civil  wars. 
Two  generals — sometimes  three, 
four,  or  even  five — each  with  an 
army,  have  tried  to  capture  the 


These  Japanese  women  are  having  their  pictures  taken 


country.  It  takes  money  to  sup-  because  of  their  interest  and  improvement  in  the  care  of  the  babies, 
port  an  army.  To  get  this  a Japanese  Government  nms  good  schools  of  many  kinds  and 
^ 7 does  many  things  to  encourage  good  health  as  well  as  industry  and 

Chinese  general  will  enter  a town,  trade.  Notice  the  two  kinds  of  shoes,  one  made  without  leather, 


go  to  the  various  merchants,  and 
say:  "You  must  pay  so  much  money  or  I 
will  take  everything  you  have,  or  hold  you 
as  a hostage,  or  cut  off  your  head.”  A few 
years  ago  one  of  the  generals  forced  the 
greatest  Chinese  actor  to  contribute 
$200,000  to  the  general’s  war  chest. 

Under  such  conditions  it  is  almost 
impossible  for  people  to  acquire  wealth. 
Even  if  they  had  the  necessary  money  they 
would  scarcely  dare  build  a factory.  A 
factory  would  advertise  the  fact  that  the 
owners  had  money,  and  that  would  be  a 
great  temptation  to  the  generals. 

The  new  need  for  security.  In  spite 
of  the  plague  of  civil  wars  which  exists  in 
China,  the  farmers  working  under  the 
domestic  system  can  usually  manage  to 
keep  going.  Some  starve,  however. 

In  Persia,  where  the  government  is  almost 
as  bad  as  that  in  China,  the  villager  often 
buries  his  wheat  in  a secret  place  to  keep 
it  away  from  the  taxgatherer,  who  is  almost 
as  bad  for  business  as  is  a Chinese  general. 

Men  will  build  a factory  only  where  they 
can  be  reasonably  certain  of  being  safe  from 
marauders.  The  factory,  with  its  expensive 
machinery,  must  have  protection.  Look 
at  the  electric-power  line  that  runs  from 
Baltimore  to  the  Pludson  VaUey  and 
there  connects  with  Niagara  Falls  and 
Rutland  in  central  Vermont  (Fig. 
296-A).  There  are  other  lines  of  equal 


using  straw  or  wood  and  fabric  instead. 

length  that  spread  across  the  United  States, 
Canada,  and  Europe.  The  lines  extend 
over  hiU,  vaUey,  mountain,  forest,  and 
stream.  This  hne  must  be  in  a place  where 
property  is  reasonably  safe  or  no  one  will 
be  wiUing  to  build  it. 

Consider  an  irrigation  canal.  It  is  many 
miles  in  length.  It  is  almost  hke  a power- 
transmission  hne  in  the  continuous  pro- 
tection and  care  that  it  must  have.  In 
periods  of  good  government  canals  have 
been  built  across  the  plains  of  Mesopotamia; 
farms  have  spread  across  the  land  that  had 
been  desert,  and  miUions  of  people  and 
large  cities  have  been  supported.  Then 
perhaps  some  general  with  his  army  rode 
in,  or  some  corrupt  taxgatherer  came,  hke 
the  Turks  of  the  nineteenth  century,  and 
took  possession.  The  canals  fihed  with 
mud;  the  farmers  vanished;  the  cities 
became  only  ruins. 

Scientific  investigation.  Modern  man- 
ufacturing requires  scientific  research. 
This  means  laboratories,  expensive  mate- 
rials, costly  machines,  and  investigators 
who  have  spent  years  in  study  and  have 
the  aid  of  skihed  assistants.  It  is  true  that 
in  America  and  Europe  much  research  is 
done  by  private  corporations,  but  they  have 
grown  rich  and  great  only  in  periods  of 
peace  such  as  China  does  not  have*  There 
is  much  research  that  is  of  great  value  to 
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the  nation  and  the  race,  but  of  so  Httle 
value  to  one  person  or  even  to  one  corpora- 
tion that  only  governments  can  afford  the 
expense. 

Education.  The  age  of  science  and 
machinery  has  come  with  education — 
education  for  everybody.  The  United 
States,  Canada,  Japan,  every  country  of 
West  Europe,  has  free  schools  supported 
by  the  government.  The  purpose  of  some 
of  the  schools  is  to  educate  the  people  to 
run  the  industries. 

Justice.  An  industry  cannot  thrive  if 
the  police  arrest  people  whenever  they  want 
to,  for  anything  they  please.  Industry  can- 
not thrive  when  the  judge  in  the  courts 
gives  decisions  in  favor  of  those  who  give 
him  money  rather  than  because  of  the 
justice  of  the  case;  or  where  racketeers 
prey  upon  industry. 

Great  resources  IF — . Our  survey  of 

the  industries  that  make  the  crops,  the  raw 
materials,  and  manufactured  goods  shows 
that  for  the  present  we  have  great  resources. 
We  have  resources  for  a great  increase  of 
industry,  increase  in  wages,  increase  in 
comfort.  This  increase  wiU  come  if  man 
can  control  himself  by  means  of  good 
government,  education,  and  a system  of 
industry  that  permits  everyone  to  work 
who  wishes  to  do  so. 

Putting  the  puzzle  together.  We 
have  now  become  acquainted  with  all  the 
pieces  of  a puzzle.  Let  us  put  the  puzzle 
together.  Let  us  examine  the  regions  one 
by  one,  or  examine  the  countries  one  by 
one,  or,  let  us  do  both. 

(a)  Make  a list  of  the  necessities  that  will  be 

needed  by  a large  works  producing , 

and  by  the  factory  town  that  a thousand  factory 
workers  would  require.  In  the  blank  space  we 
will  put,  in  turn,  the  words:  cotton  cloth,  woolen 
cloth,  shoes,  canned  and  frozen  meat,  lumber, 
paper,  iron  and  steel,  textile  machinery,  auto- 
mobiles, farming  machinery,  watches,  ships, 
chemicals,  glass,  cement,  musical  instruments. 

(b)  Now  think  of  placing  this  factory  in  any  one 
of  many  regions  or  many  countries  or  many  states. 
Give  it  an  exact  location.  Make  a list  of  the 
things  the  factory  will  need  that  are  near-by. 
Make  another  list  of  the  things  that  can  be  had 


only  by  transport  and  trading  with  another  part 
of  the  same  country  or  with  a foreign  country. 

(c)  What  other  regions  or  countries  will  help  . 
with  this  necessary  trade? 

(d)  When  you  have  finished  this  study,  answer 
some  of  these  questions: 

1.  Will  what  may  be  called  raw-material  regions 

and  manufacturing  regions  continue  to 
exist? 

2.  Does  your  answer  to  question  1 mean  that  you 

expect  an  increase  or  a decrease  in  inter- 
national trade? 

3.  Make  a series  of  sketch  maps  of  the  world. 

On  each  draw  regions  which  you  think  will 
have  similar  exports.  Write  these  exports 
in  the  order  of  their  importance.  Make  as 
many  export-regions  maps  as  you  can. 

4.  Do  the  same  for  import  regions.  Can  a 

region  import  without  exporting? 

5.  Examine  the  population- density  map  (page 

20)  and  explain  the  reason  for  the  density 
of  population  in  all  large  areas  having  it. 

6.  What  are  some  of  the  changes  that  may 

result  from  the  use  of  air-conditioning 
apparatus  that  may  let  us  build,  in  any  hot 
country,  factories,  houses,  hotels,  apart- 
ments, schools,  stores,  and  other  buildings 
in  which  the  temperatm-e  and  humidity 
would  be  like  those  of  the  best  climate  in 
the  world? 

7.  Make  a sketch  map  or  sketch  maps  showing 

regions  which  you  think  might  easily  hold 
more  people  in  comfort  than  now  live  there , 
Explain  why  this  may  be  the  case. 

Give  some  idea  of  how  many  people  each 
region  or  area  might  support  on  a square 
mile  of  land. 

8.  Pick  out  areas  that  cannot  support  much 

increase  in  population. 

9.  Pick  out  areas  that  are  likely  to  decline  in 

population  (Figs.  53-B,  221-A,  and  322- A). 

CHAPTER  SUMMARY 
Can  you  answer  these?  1.  Is  good  govern- 
ment becoming  more  necessary  or  less  necessary 
to  manufacturing? 

2.  How  do  justice  and  education  help  industry? 
Prove  these  statements.  1.  Men  will  invest 
their  money  only  where  they  think  it  is  secure. 

2.  Modern  manufacturing  requires  scientific 
research;  exports  and  imports. 

3.  We  should  build  more  reservoirs  in  the  United 
States  like  that  in  Figure  302-A. 

New  words.  Use  correctly:  Head,  spigot, 

hydroelectric,  glaciated,  centrifugal,  and  moors. 

Pictures.  Make  a list  of  the  things  that  you 
learn  from  examining  the  pictirres  in  this  chapter. 

Watch  your  newspapers.  Watch  for  clippings 
pertaining  to  futme  developments  in  production. 
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Fig.  A.  Tell  something  about  each  of  the  kinds  of  transportation  which  you  see  in  these  pictures. 
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Fig.  A.  On  this  map  of  the  continents  the  railroads  are  shown  by  means  of  white  lines  fifteen  miles  wide.  In  some  localities  the  railroads  are  so  close 
together  that  the  area  is  white.  (These  maos  are  used  b.v  couxtesv  of  Mark  Jefferson  and  are  copyrighted  by  him.)  Study  them  carefully. 


CHAPTER  XXXVI 


TRANSPORTATION,  COMMUNICATION, 

AND  TRADE 

UNIT  1— TRANSPORT  BY  LAND 


Sustenance  Space  and  Invention.  Can 
you  point  out  some  things  about  the  size  of  a 
man’s  sustenance  space  (page  5)  and  the 
things  mentioned  in  this  unit? 


Steps  in  advance.  There  have  been 
many  stages  in  the  development  of  trans- 
portation since  man  carried  his  own  produce 
in  his  hands  or  on  his  back  or  on  his  head. 
Pick  them  out  in  Figure  325-A. 

The  most  important  of  the  forward  steps 
in  transportation  were:  (1)  taming  ani- 

mals which  are  stronger  than  we  are; 
(2)  the  invention  of  wheels;  (3)  the  inven- 
tion of  the  steam  engine;  (4)  the  invention 
of  the  gas  engine,  which  runs  the  automo- 
bile, the  truck,  and  the  airplane. 

The  only  newspaper  in  Tibet  pubhshed 
an  article  in  1933  which  said  that  the 
unemployment  troubles  of  the  white  man’s 
world  had  come  from  the  invention  of 
wheels.  Said  the  Tibetan  editor,  "With 
wheels  two  men  can  do  the  work  of  a 
thousand.  The  thing  to  do  is  to  quit  using 
wheels,  and  all  men  have  jobs  again.” 

Transport  by  human  muscle.  Man 
is  still  his  own  burden  bearer  in  several 
parts  of  the  world.  In  the  Equatorial 
forests  of  Africa  and  South  America  insects, 
wild  animals,  and  diseases  kiU  many  ‘do- 
mestic animals.  Man  is  the  burden  carrier. 

You  know  (page  18)  why  China,  Japan, 
and  India  have  so  few  animals  and  you 
know  that  man  in  those  countries  does  an 
important  part  of  the  transport  work  by 
carrying  freight  on  his  back,  head,  or 
carrying  pole  (Fig.  325-A),  or  by  pushing 
wheelbarrows  and  puUing  carts.  The  same 
is  true  in  some  parts  of  Mexico,  Peru,  and 
other  Andean  countries,  and  in  some  of  the 
West  Indian  islands,  Madeira,  and  other 
densely  peopled  areas. 


Transport  by  means  of  animals. 
Animals  furnish  the  power  on  more  than 
half  of  the  farms  of  the  United  States  and 
the  Southern  Hemisphere,  most  of  those  of 
Europe,  and  the  larger  farms  of  Asia. 
Only  a small  proportion  of  the  farms  in 
America  and  Europe  are  fully  motorized. 
Even  in  the  United  States  the  horse  still 
competes  with  the  truck  in  carrying  produce 
from  the  farm  to  the  railroad  station.  The 
animal  caravans  of  Asia  and  Africa  still 
make  long  journeys  over  the  roadless, 
sparsely  peopled,  arid,  or  mountainous 
lands.  In  the  Andes,  the  Rockies,  the 
Himalayas,  and  nearly  all  other  inhabited 
mountain  regions,  trains  of  pack  mules  or 
horses  or  donkeys  or  oxen  or  llamas  or  yaks 
or  goats  stiU  do  service. 

The  railroad.  A ton-mile  means  a ton 
of  freight  carried  one  mile.  Find  the 
cost  of  a ton-mile,  in  hours  of  man  labor, 
for  the  African  carrier  who  carries  100 
pounds  on  his  head  20  miles  in  one  day. 
Find  the  cost  for  the  farm  wagon,  with  a 
man  and  two  horses,  carrying  3000  pounds 
20  miles  in  a day;  for  the  truck  with  which 
one  man  carries  five  tons  150  miles  in  a 
day;  for  the  coal  train  of  50  cars,  carrying 
100,000  pounds  each,  and  a crew  of  five 
men,  going  100  miles  in  a day. 

You  can  see  that  the  railroad  stiU  has 
the  advantage  for  carrying  large  quantities 
of  freight  over  long  distances,  but  the 
quick-moving  truck,  automobile,  and  bus 
have  taken  much  short-distance  freight  and 
passenger  traffic  away  from  the  railroads 
and  street-car  fines. 

With  the  aid  of  machinery,  cement,  and 
dynamite  a raihoad  can  now  be  built  almost 
anywhere  on  the  surface  of  the  earth.  The 
really  important  question  is.  Will  it  pay? 
Are  there  enough  people,  resources,  indus- 
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Fig.  A.  An  ocean  steamer  and  the  Capitol  at  Washington,  drawn  to  scale.  The  ship  is  by  far  the  largest 
moving  thing  that  man  has  created.  It  has  been  called  a floating  hotel.  It  is  almost  a floating  city. 


tries,  freight,  passenger  traffic  to  let  the 
railroad  earn  a fair  return  on  the  cost? 
No  one  wants  to  build  a railroad  in  a 
desert,  unless  it  is  to  be  connected  with 
rich  lands  beyond,  or  to  bring  out  minerals, 
as  ds  the  case  in  the  deserts  of  Chile, 
Nevada,  and  Austraha. 

The  cost  of  a railroad  depends  much  upon 
the  character  of  the  country.  If  it  is  hilly 
it  may  be  necessary  to  make  many  cuts 
and  fills  so  that  there  will  not  be  too  many 
steep  grades.  If  there  are  mountains, 
tunnels  and  high  bridges  must  be  built. 

Find  the  mountain  areas  on  Figure  326- A; 
then  find  them  on  the  physical  maps 
(Plates  III,  XI,  XVII,  XIX,  XX). 

After  a railroad  is  built,  it  must  be  main- 
tained, for  it  rusts  and  wears  out. 

The  electric  locomotive  makes  no  smoke 
or  cinders;  it  stops  and  starts  more  quickly 
than  the  steam  locomotive.  It  takes  less 
coal  to  make  the  power  in  a good  power 
plant  than  it  does  in  the  wasteful  locomo- 
tive. But  the  cost  of  building  a road  for 
the  electric  train  is  so  great  that  only  a 
small  part  of  the  world’s  railway  mileage 
uses  electricity. 

THINGS  TO  DO  AND  THINK  ABOUT 

A map.  Find  maps  of  present  airplane  service. 
(See  your  post  office.) 

Terms.  Use  these  terms  in  sentences:  ton-mile, 
earn,  Tibet,  China,  Africa,  pack  animal,  new 
development,  new  railroad,  caravan,  dynamite, 
mountains. 


UNIT  2— TRANSPORT  BY  WATER 


Significance.  A hundred  years  ago  people 
took  a sea  journey  with  fear.  Compare  that 
with  the  present  attitude  of  people  about  to 
cross  the  ocean.  If  there  is  a change,  what  does 
it  signify  and  what  are  the  causes  for  it? 


Many  steps  of  progress.  In  water 
transport,  also,  man  has  advanced  his 
powers  by  many  stages.  Probably  he  first 
rode  a floating  log;  then  he  tied  two  logs 
together  with  a vine,  thus  making  a raft. 
Then  he  advanced  to  the  paddle  or  oar, 
the  sail,  the  horse  to  draw  a canal  boat,  and 
finally  to  the  engine  burning  wood,  coal,  oil, 
or  gasohne. 

The  sail,  which  carried  man  across  the 
sea  for  many  centuries,  has  almost  disap- 
peared because  of  the  competition  of  the 
engine.  In  small  boats  the  engine  is  driven 
by  gasohne.  In  large  boats  it  is  driven  by 
coal,  by  oil  under  the  boiler,  or  by  the 
Diesel  engine,  which  is  much  hke  a big 
automobile  engine  that  uses  crude  oil 
instead  of  gasohne. 

Wood,  which  was  used  on  the  first 
steamship  that  crossed  the  Atlantic  Ocean, 
in  1819,  is  now  used  only  a httle  on  river 
steamers  here  and  there  in  forested  frontier 
countries. 

Tramp  or  charter  traffic.  If  you  have 
enough  freight  to  fih  a ship,  you  can  hire 
(charter)  a ship  to  take  your  freight  across 
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the  sea,  just  as  on  land  a shipper  can  ship 
I a carload  of  goods  by  railway,  or  by  truck- 
I load  on  a highway.  Since  these  ships  go 
anywhere,  they  are  often  called  tramps. 
I Let  us  follow  such  a ship. 

She  is  built  at  Newcastle,  England.  Her 
j first  cargo  is  coal  to  Buenos  Aires;  then 
I wheat  to  Liverpool;  then  steel  rails  and 
locomotives  to  Rio  de  Janeiro;  coffee  to 
I New  Orleans;  cotton  to  Kobe;  coal 
j to  Manila;  sugar  to  Seattle;  lumber  to 

■ Soerabaja,  Java;  sugar  to  Bombay;  wheat 
1 to  Anvers;  then  back  to  her  home  port  in 

ballast.  Ballast  is  some  worthless  weight 
put  into  a ship  to  hold  her  down  so  that  she 
will  ride  safely. 

There  are  many  hundreds  of  such  tramp 
ships  working  their  ways  aroimd  the  world. 
There  are  many  hundreds  of  shipping 
i agents  in  several  hundred  ports  whose 
I business  it  is  to  help  these  vessels  find 
I cargo  and  to  look  after  them  when  the 
I ships  are  in  port.  Tramp  steamers  nearly 
I always  haul  raw  materials:  grain,  coal, 

1 lumber,  pulp  wood,  wood  pulp,  cotton,  jute, 

■ ore,  phosphate  rock,  nitrate,  potash,  salt. 


building  stone.  Some  countries  pay  for 
their  imports  by  the  earnings  of  shipping. 
Norway  has  1.44  tons  of  shipping  for  each 
person;  United  Kingdom  0.44  tons;  the 
Netherlands  0.39  tons.  The  United  States 
has  but  0.11  tons. 

Ocean -line  traflic.  The  single  shipper 
of  typewriters,  books,  drugs,  automobiles, 
machine  tools,  and  a thousand  other 
manufactm-es,  cannot  hope  to  load  a ship. 
Such  traffic  goes  by  line  steamers.  Many 
companies  advertise  that  their  line  ships 
wfil  sail  on  given  dates  from  certain  ports 
to  certain  other  ports  and  that  the  liners 
will  carry  all  suitable  freight  for  all  shippers. 
Find  the  advertisements  in  newspapers  of 
any  large  seaport  city. 

The  greatest  fine  traffic  is  that  between 
northeastern  United  States  and  north- 
western Europe.  There  are  dozens  of  lines 
from  New  York,  Boston,  Montreal,  Halifax, 
New  Orleans,  and  there  are  also  dozens  of 
lines  reaching  Liverpool,  London,  Anvers, 
Hamburg,  Havre,  Marseille,  Genova,  with 
smaller  numbers  to  Kdbenhavn,  Newcastle, 
Bergen,  Stockholm,  Bordeaux,  Peiraievs, 
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Fig.  A.  Flour  from  the  United  States  going  ashore 
at  a Philippine  village.  The  boat  came  from  steamer 
side  in  the  harbor  at  Manila.  Thousands  of  such 
native  boats  pick  their  way  along  hundreds  of  rivers 

in  southeastern  Asia  and  the  East  Indian  islands. 

Alexandria,  Istanbul.  The  city  of  Anvers 
alone  has  110  lines  of  steamers,  of  which 
nine  go  to  the  United  States. 

It  is  usual  for  companies  having  lines  of 
large  steamers  at  the  great  ports  to  have 
lines  of  smaller  vessels  to  collect  and  deliver 
freight  for  them.  The  smaller  boats  serve 
ports  and  rivers  with  shallow  draft.  Thus 
smaU  boats  give  cheap  water  transport  to 
the  farthest  places  boats  can  go. 

There  are  lines  from  New  York,  London, 
Anvers,  and  Hamburg  to  every  continent. 
Los  Angeles,  San  Francisco,  Seattle  have 
lines  to  the  Atlantic  and  across  the  Pacific, 
and  they  help  to  make  Tokyo  and  Shanghai 
great  ports.  East  Asia  is  visited  by  lines 
that  go  out  from  New  York  and  western 
Europe  and  pick  up  the  freight  that  has 
been  collected  by  smaller  fines  at  Bombay, 
Calcutta,  Colombo,  Singapore,  Manila, 
Hong  Kong.  There  are  also  fines  which 
regularly  sail  around  the  world. 

River  boats.  Boats  on  rivers  have 
played  an  important  part  in  developing 
settlement  and  trade  in  oim  own  country 
and  in  other  countries.  River  boats  have 
been  greatly  changed  by  many  inventions. 

The  flatboat.  The  early  American 
farmer  hauled  grain  in  his  farm  wagon  a 
few  miles  to  the  port  or  to  a river  bank. 
Here  he  put  it  in  a sailboat  or  on  a flatboat. 
A flatboat  was  very  wide  and  shallow  and 
could  float  down  swift  streams  in  water 


only  a foot  or  eighteen  inches  in  depth. 
Sometimes  the  boats  were  brought  back  by 
great  labor  with  poles;  sometimes  they 
never  came  back  because  the  waters  were 
too  swift.  In  the  days  before  railroads 
these  boats  were  taken  down  streams  where 
boats  no  longer  go — the  Connecticut  River, 
the  Mohawk,  the  Susquehanna,  the  Poto- 
mac and  many  of  its  branches.  This 
traffic  on  swift  streams  has  almost  dis- 
appeared from  the  United  States,  but  there 
is  still  much  of  it  in  China,  where  there  are 
few  railroads.  Sometimes  the  Chinese 
boats  are  taken  back  upstream  by  the  labor 
of  men  tugging  at  ropes. 

River  steamers.  In  1807  a steamboat 
went  from  New  York  to  Albany.  In  1815 
the  first  boat  from  New  Orleans  reached 
Louisville,  Kentucky.  By  1820  river  steam- 
ers, whose  flat  bottoms  allowed  the  boats 
to  go  over  shallow  places,  were  common  in 
Europe  and  the  United  States.  From  1820 
to  1860  the  period  of  river-steamer  traffic 
was  most  important.  Boats  went  up  the 
Mississippi  from  New  Orleans  to  St.  Paul, 
to  Pittsburgh,  up  the  Tennessee,  the 
Cumberland,  and  other  branches.  Vicks- 
burg, Memphis,  St.  Louis,  and  many  other 
towns  thrived  because  the  river  steamers 
made  them  important.  Kansas  City  and 
other  steamboat  towns  on  the  winding 
Missomi  River  became  outfitting  places  for 
Rocky  Mountain  fur  traders  and  for 
expeditions  that  went  across  the  plains. 

Railways  and  rivers  compete.  A 
river  is  often  crooked  and  therefore  a long 
route,  and  it  is  a tricky  waterway.  In  cold 
climates  it  freezes  in  winter.  In  most 
climates  the  water  gets  low  at  some  seasons 
of  the  year;  the  sandbars  shift  to  new 
positions;  falling  trees  make  trouble  for 
boats,  and  hidden  rocks  catch  the  boats  at 
low  water.  Therefore  the  railroad  has 
reduced  river  traffic  on  many  a waterway 
where  boats  were  once  important,  but 
freight  boats  still  run  on  the  Mississippi  and 
the  Ohio.  In  1933  Chicago  rejoiced  over 
the  opening  of  a canal  to  connect  her  lake 
harbor  with  the  Mississippi  (Fig.  297- A). 
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River  transportation  today.  Figure 
326-A  will  show  you  places  where  the  rail- 
road has  not  injured  the  importance  of  the 
river  steamer  to  any  great  extent.  The 
Amazon  is  the  sole  highway  for  two  or  three 
milHon  square  miles  of  inner  South  America. 
The  boats  on  the  Magdalena  River  are  the 
only  means  by  which  freight  reaches  many 
parts  of  Colombia;  several  short  railroads 
serve  as  trade  branches  to  the  river.  For 
many  years  the  Parana  River  has  been  the 
one  outlet  to  Paraguay  and  adjacent  parts 
of  interior  Brazil,  Bolivia,  and  Argentina. 
The  Congo  is  the  great  freight  route  of 
central  Africa;  the  Yangtze  of  central 
China;  the  Si  of  south  China;  the  Nile 
of  Egypt;  the  Ganges  of  India. 

Look  at  Figure  2-A,  Figure  63-A,  Fig- 
ure 87- A,  and  Figure  20- A and  teU  why 
the  Volga,  the  Danube,  and  the  Rhine 
are  the  three  great  river  highways  of 
Europe.  The  Weser  and  the  Elbe  give  an 
outlet  to  the  sea  to  important  manufac- 
turing regions,  and  the  Scheldt  and  the 
Thames  have  great  traffic  for  the  short 
distances  between  Anvers  and  the  sea,  and 
between  London  and  the  sea. 

Canals  and  canal  boats.  In  the  latter 
part  of  the  eighteenth  century  Enghshmen 
began  to  build  canals,  whose  locks  let  boats 
go  up  and  down  from  level  to  level.  In  the 
half  century  from  1790  to  1840,  canal 
building  boomed  in  Europe  and  eastern 
United  States.  The  great  success  of  the 
Erie  Canal  in  1825  spurred  others  on  to 
work.  We  had  quite  a system  of  canals  in 
the  United  States.  They  crossed  New 
Jersey,  Pennsylvania,  Ohio,  and  Illinois, 
from  river  to  river.  Boats  were  so  made  as 
to  separate  in  two  pieces  and  go  on  wheels 
so  that  they  could  be  carried  on  incHned 
planes  over  the  mountains  of  Pennsylvania. 
The  railroads  killed  most  of  these  canals, 
although  in  some  favorable  places  canals 
are  still  important,  as  in  the  Netherlands, 
Belgium,  and  parts  of  France  and  Germany. 
The  engine  has  replaced  the  mule  and 
horse  as  the  source  of  power  in  many  canal 
boats.  China  has  more  canals  than  all 


Fig.  A.  The  harbor  and  city  of  Rio  de  Janeiro,  Brazil. 
Tell  why  this  is  said  to  be  one  of  the  world’s  best 
harbors. 


the  rest  of  the  world.  They  cross  the 
eastern  plain  in  aU  directions  and  still  serve 
both  as  highway  and  railway  to  millions  of 
people  who  push  their  own  small  boats. 

Ship  canals.  In  the  present  period  of 
railroads  the  most  important  canals  are 
those  that  allow  ships  to  pass  from  one  large 
body  of  water  to  another,  such  as  the  canal 
around  the  rapids  at  the  end  of  Lake 
Superior,  the  Welland  Canal  between  Lakes 
Erie  and  Ontario,  the  St.  Lawrence  Canals 
around  the  rapids  of  that  river.  We  see 
another  type  of  canal  in  Manchester, 
England,  and  Houston,  Texas,  where  canals 
have  made  seaports  of  these  two  cities. 

The  greatest  of  all  canals  are  at  Panama 
and  Suez,  where  the  largest  ships  pass  from 
one  ocean  to  another.  The  traffic  at 
Panama  has  become  so  great  that  people 
are  talking  about  a new  canal.  Canals  at 
Kiel  in  Germany,  Korinthos  (Corinth)  in 
Greece,  and  the  base  of  Cape  Cod  are  of 
smaller  importance.  Examine  the  map 
and  teU  why  this  is  true. 

DID  YOU  GET  IT  ALL? 

Terms  to  use  in  sentences:  tramp,  ballast, 
liner,  sailing  date,  tons  of  shipping,  Singapore, 
Los  Angeles,  fiatboat,  fur,  ice,  Chicago,  Magdalena, 
Congo,  our  nearest  port. 
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Fig.  A.  The  harbor,  Hamburg,  Germany.  Find  the  river;  the  old  artificial  harbor;  the  newer  artificial  harbor. 
What  other  things  do  you  recognize?  From  what  places  may  trade  come  on  this  river? 


UNIT  3— PORTS 

Changes.  "Bigger,  Better,  Fewer.” 
How  do  these  three  words  explain  the  history 
of  ports  during  the  last  hundred  years? 

Ports.  A ship  is  the  greatest  moving 
structure  man  has  made,  but  waves  bounce 
a ship  as  though  it  were  a cork.  The  one 
thing  that  is  most  certain  to  ruin  a ship  is 
for  its  bottom  to  touch  groimd.  Therefore 
it  is  very  important  to  have  harbors  where 
ships  can  he  in  quiet,  deep  water  while  they 
load  and  unload.  It  is  better  that  a harbor 
should  have  a narrow  entrance,  because  that 
keeps  the  waves  out.  It  should  be  situated 
in  a deep  bay  surrounded  by  hihs.  But 
many  ports  have  nothing  but  a breakwater, 
which  is  stone  wall  built  to  extend  a few 
feet  above  the  surface  of  the  water  (Fig. 
74- A).  The  waU  stops  the  waves  and  thus 
protects  the  ship  from  being  bounced  by 
waves  or  thrown  against  the  shore. 

Many  ports  cannot  afford  a breakwater 
because  their  traffic  is  hght  or  because  the 
water  is  too  deep  to  permit  a stone  break- 
water. For  these  reasons  ocean  steamers 
anchor  in  some  places  a mile  or  two  from 
shore.  Little  boats,  that  bob  up  and  down 
on  the  waves  beside  the  ocean  steamers, 
load  and  unload  most  of  the  goods  that  go 
to  and  come  from  the  west  coast  of  Africa 


and  the  west  coast  of  South  America.  In 
this  way  much  property  and  sometimes  even 
lives  are  lost.  Such  a city  as  Valparaiso  is 
open  to  the  west  wind,  and  on  windy  days 
the  waves  rise  and  no  freight  is  handled. 

Depth  of  water.  It  is  necessary  that 
harbors  be  deep.  New  York  harbor  has 
a depth  of  forty  feet.  In  most  of  the 
ports  of  the  world  dredges  work  constantly 
to  keep  harbors  free  of  sand  and  mud  and 
to  make  channels  deeper.  The  tide  is  a 
great  aid  in  making  harbors.  If  the  tide 
falls  six  or  eight  feet,  the  water  as  it  rushes 
out  deepens  the  channel  (Fig.  291-A). 

Space.  In  the  best  harbors  ships  can  tie 
up  to  docks  or  wharves  having  freight  sheds 
upon  them.  New  York  has  one  of  the 
finest  harbors  in  the  world.  The  island 
form  of  the  city  and  many  miles  of  bay 
front  give  room  for  770  miles  of  developed 
water  front.  No  other  harbor  in  the  world 
is  so  favored  by  nature. 

Rio  de  Janeiro  is  another  harbor  with  a 
magnificent  bay  and  plenty  of  room;  so  is 
Hampton  Roads,  at  the  mouth  of  the  James 
River.  London,  Hambm-g,  Anvers,  and 
Bremen  are  located  on  narrow  rivers  which 
long  ago  became  choked  with  shipping. 
To  make  more  harbor  room,  huge  excava- 
tions were  dug  in  the  meadows  and  docks 
were  built  there  (Figs.  291-A,  331-A,  332-A). 
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Fig.  A.  Overseas  telephone  connections.  Name  some  far-away  places  which  you  might  call  from  your  tele- 
phone. In  addition,  telephone  service  has  been  established  between  land  telephones  and  certain  of  the  larger 

steamships. 


Ice  and  fog.  Harbors  should  be  as  free 
as  possible  from  fog  and  clear  of  ice  at  all 
seasons.  What  can  you  tell  about  the 
harbors  of  Finland  (page  51)?  of  Vladi- 
vostok? of  Montreal? 

Hinterland.  A good  harbor  can  be- 
come the  site  of  a great  city  only  if  it  is  a 
natural  shipping  place  for  the  trade  of  a rich 
and  populous  country.  You  know  about 
the  Erie  Canal  and  New  York  City.  The 
coasts  of  Maine  and  Norway,  full  of  bays 
and  sheltered  by  islands,  have  enough 
harbors  for  the  ships  of  aU  the  world. 

The  increase  in  the  size  of  ships  in  the 
last  hundred  years  and  the  coming  of  the 
railroads  have  done  much  to  make  a few 
ports  grow  great  and  have  caused  many 
small  ports  to  dwindle.  In  the  days  of 
small  sailing  vessels  the  port  of  Salem, 
Massachusetts,  had  almost  as  much  trade 
as  the  port  of  Boston,  and  there  was  a time 
when  towns  on  small  tidal  creeks  in  south- 
western New  Jersey  carried  any  ship  that 
came  to  America.  These  towns  were  then 
as  important  as  Philadelphia. 

THE  ESSENCE  OF  IT 
Dividing  it.  See  how  many  different  topics  or 
subjects  for  short  talks  you  can  make  on  ports  and 
harbors. 


UNIT  4— EXCHANGING  IDEAS 

Characters  in  History.  Let  each  of  four 

members  of  the  class  say  he  is  (some 

historical  character),  then  tell  the  class  how  he 
sent  a hurry  message  1000  miles,  and  how  long 
it  took  to  do  it. 

Many  ways.  Can  you  follow  the  steps 
of  man’s  advance  in  sending  an  idea  to 
another  man  (Fig.  334-A),  by:  messenger, 
signal  fire,  drumbeat,  flaming  arrow,  sign 
language,  smoke  signal,  town  crier,  rocket 
from  a ship  at  sea,  carrier  pigeon,  messenger 
on  horseback,  semaphore  (used  on  rail- 
roads), wigwag,  letter,  telegram,  telephone, 
radio,  and  television? 

As  with  transportation,  many  of  the 
changes  in  exchanging  ideas  have  been  made 
within  a few  decades. 

Messengers  and  stagecoaches.  Che- 
ops (who  built  the  Pyramids),  Julius  Caesar, 
and  George  Washington  depended  upon  the 
man  on  horseback  to  carry  messages  in  a 
hurry.  Paul  Revere  was  such  a messenger. 

The  first  daily  newspaper  in  the  United 
States  was  published  in  Philadelphia  in 
1774.  The  newspapers  were  carried  by 
horseback  and  stagecoach,  several  days 
being  required  for  news  and  letters  to  go 
from  Boston  to  George  Washington  at 
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Fig.  A.  Tell  something  about  each  of  the  forms  of  communication  which  you  see  in  these  pictmes. 
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Mount  Vernon,  near  Washington,  D.  C. 

Daily  mail.  Every  reader  of  this  book 
has  seen  mail  which  comes  by  train,  by 
truck,  by  automobile,  by  airplane,  or 
steamship.  By  these  means  mail  is  now 
carried  daily  to  millions  of  homes  in  the 
United  States,  Europe,  and  to  some  coun- 
tries in  Asia,  Africa,  South  America,  and 
the  islands  of  the  sea. 

Quick  as  lightning.  Since  Morse  per- 
fected the  telegraph  in  1844,  messages 
traveling  thousands  of  miles  in  a second  can 
be  sent  by  wire.  The  ocean  cable  invented 
by  Cyrus  Field  has  carried  telegrams  under 
the  oceans  since  1866.  The  telephone,  in- 
vented by  Alexander  Graham  Bell,  in  1876, 
makes  it  possible  for  us  to  talk  to  distant 
people  at  any  time  of  day  or  night.  There 
are  millions  of  telephones  in  use.  They  are 
an  enormous  convenience  in  business. 
People  are  constantly  talking  to  one  another 
from  house  to  house,  farm  to  farm,  town  to 
town,  city  to  city,  nation  to  nation.  Then 
came  the  wireless  telegraph  invented  by 
Marconi  in  1896.  This  was  soon  followed 
by  the  radio,  begun  through  the  invention 
of  the  vacuum  tube  by  De  Forest,  in  1906. 
I shall  let  you  tell  about  the  radio. 

THINGS  TO  DO 

Tell.  Tell  how  things  mentioned  in  this  unit 
are  used  by  the  people  in  your  neighborhood  for 
business,  for  information,  for  recreation. 


UNIT  5— THE  TRADE  OF  THE  WORLD 

Why  do  men  trade.?  Men  trade 
because  they  have  different  kinds  of  goods 
and  each  wants  what  the  other  has.  Among 
primitive  men,  for  example,  a fish  net  is 
exchanged  for  a bow  and  arrow;  meat  or 
skins  for  bananas  or  sweet  potatoes.  The 
Pygmies  of  Papua  and  many  other  primitive 
peoples  exchange  one  article  for  another. 
Our  ancestors  did  it  for  a long  time.  Many 
cities  were  first  started  by  being  temporary 
meeting  places  of  people  who  wished  to 
trade.  This  exchange  of  goods  for  goods  is 
called  barter.  Long  ago  people  began  to 
use  money,  because  money  is  so  much  more 
convenient  than  barter.  By  the  use  of 
money,  we  can  buy  the  goods  of  people 
thousands  of  miles  away  without  seeing 
them.  In  the  same  way  people  in  other 
parts  of  the  world  can  get  goods  from  us. 
Barter  makes  people  travel  a great  deal; 
money  makes  man  a regular  trader  and  go 
from  customer  to  customer.  In  Europe 
there  are  many  towns  that  have  regular 
market  days.  Some  have  annual  fairs. 

Why  do  men  have  different  kinds  of 
goods  ? Men  differ  in  their  skills.  There- 
fore they  produce  many  different  articles. 

Make  as  long  a fist  as  you  can  of  examples 
of  trade  that  happens  because  of  differences 
in  the  personal  skill  of  workers. 

Hints. — Germany,  Paris,  mass  production. 
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Fig.  A.  World  trade.  The  amount  of  trade  is 
indicated  by  the  width  of  the  red  bands.  Dotted 
lines  indicate  trade  of  minor  importance.  Dash  lines 
mdicate  trade  of  moderate  importance.  See  the  trade 
^ows.  The  arrow  from  Canada  into  the  United 
States  is  light;  the  arrow  from  the  United  States 
mto  Canada  is  bold.  The  bold  arrows  indicate  a 
larger  volume  of  trade  than  the  light  arrows. 

[ Before  you  study  this  map  compare  it  with  the 
map  showing  density  of  population  (Fig.  20-A).  On 
jPlate  XVIII  trace  the  caravan  route  from  the  city  of 
{Sian  near  the  Hwang  River  in  China,  westward  to 
iLanchow,  Soochow,  Kami,  Kashgar,  Samarkand, 
Bukhara,  Merv,  Meshed,  Tehran,  Tabriz,  Trabzon. 
This  camel  journey  has  been  made  for  ages,  the 
camels  picking  their  living  as  they  went.  But  what 
'of  the  cost?  It  took  months  of  travel,  hot  and  dusty 
ior  cold  and  dusty.  Think  of  the  cost  per  ton  mile, 
and  per  ton  for  the  whole  journey, 
j Now  remember  that  Kashgar  and  Samarkand  and 


Meshed  are  oasis  towns  surrounded  by  himdreds  of 
miles  of  scanty  pasture  and  see  how  good  an  accoimt 
you  can  give  of  the  industries  of  this  people  and  the 
goods  they  bought  from  foreign  lands  and  the  goods 
they  sent  to  foreign  lands. 

Now  do  the  same  things  for  the  industries  and 
trade  of  Samarkand  after  the  Russians  built  a rail- 
road direct  from  Moskva  (Moscow)  and  Leningrad. 
The  freight  rate  was  reduced  to  a cent  and  a half  per 
poimd. 

Point  out  on  this  map  some  routes  where  the 
following  articles  are  carried.  Be  sure  you  tell 
which  way  the  article  is  moving  and  what  the  nation 
which  buys  it  sends  out  as  payment. 


wheat 

lumber 

cotton 

phosphate 

petroleum 

gasoline 

rubber 


tires 

wool 

woolen  cloth 
cameras 
chemicals 
iron  ore 


oranges 

raisins 

butter 

mutton 

beef 

palm  oil 


furs 

steel  rails 
machinery 
coffee 
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Fig.  A.  A New  York  company  built  these  piers,  freight  sheds,  and  rows  of  fireproof  factories  just  beyond  them. 
Railroad  cars  and  trucks  run  into  the  freight  sheds,  and  right  up  to  the  doors  of  the  factories.  If  you  wish  to 
manufacture  something,  a ship  may  unload  a thousand  raw  materials  in  the  freight  shed ; it  will  be  manufactured 
across  the  street,  and  go  to  market  by  what  three  means  of  transport?  II  A manufacturer  can  rent  a room,  a 
floor,  a whole  building.  It  will  be  heated,  lighted,  and  electric  power  can  be  had  by  sticking  a plug  in  the  wall. 


People  who  live  in  places  with  different 
kinds  of  resources  have  different  products 
and  wish  to  trade  with  each  other.  Make  a 
list  of  examples  of  trade  that  arises: 

1.  Because  of  differences  in  climate  in  different 
places  or  different  countries. 

Collect  your  examples  into  groups.  Each 
example  in  each  group  must  be  the  same 
kind  of  example,  but  happening  in  a different 
place. 

2.  Because  of  differences  in  mineral  resom’ces. 

Collect  into  groups  as  above. 

3.  Because  of  differences  in  the  stage  of  indus- 
trial (manufacturing)  development.  For  example, 
New  Zealand  and  Montana  produce  wool,  send  it 
to  Europe  or  to  eastern  United  States,  and  in 
return  buy  woolen  cloth,  automobiles,  and  machin- 
ery. New  Zealand  and  Montana  both  have  coal 
and  might  make  cloth,  but  their  population  is 
scanty  and  most  of  the  workers  are  farmers. 

Make  groups: 

1.  A list  of  kinds  of  trade  that  must  continue; 

2.  A list  that  should  increase; 

3.  A list  that  may  not  increase. 

Make  lists  of  countries: 

1.  Which  have  small  reason  to  trade  with 

one  another; 

2.  Which  have  great  reason  to  trade  with 

one  another. 

Pairs  of  cities  and  states.  Do  the  same  for 
cities  as  for  countries.  Do  the  same  for  states. 

Future  trade.  If  there  is  an  increase 
in  the  trade  of , what  do  you  think 


will  be  the  character  of  that  trade?  In  the 
blank  place  write,  in  succession:  Equatorial 
Forest  Regions,  the  Tundra,  Egypt,  St. 
Lawrence  Valley,  Spring- Wheat  Region  of 
North  America,  Chicago,  Florida,  Cali- 
fornia, Japan.  Add  to  the  Hst;  have  your 
classmates  do  the  same ; then  quiz  one  another. 

CHAPTER  SUMMARY 
Some  thought  problems.  1.  Does  popula- 
tion density  have  any  influence  on  commerce? 
Explain  your  answer.  Give  illustrations. 

2.  Does  civilization  increase  cr  decrease  our 
dependence?  Why? 


Illustrations.  Examine  each  of  the  illustra- 
tions in  this  chapter  and  tell  what  it  shows  about 
transport,  the  influence  of  transport,  and  its 
relation  to  possible  trade. 


Can  you  find.  1.  How  many  miles  are 
covered  by  air-mail  service  today? 

2.  The  present  airplane  records  for  endurance, 
speed,  and  altitude? 


Reports  on  communication: 


1.  The  early  telegraph  6. 

2.  Laying  the  Atlantic 

cable 

3.  Alexander  Bell  and 

the  telephone 

4.  The  invention  of  the 

radio  g 

5.  Modern  air- mail  serv- 

ice 9. 


How  the  mail  used  tc 
be  carried 

How  newspapers  col- 
lect and  distribute 


Wireless  telegraph 
Television 
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77  bales  Leather 
2 cases  Gelatin  Des- 
sert 

178  cases  Baking  Pow- 
der 

12  cases  Quaker  Oats 
1 case  Corn  Meal 

1 case  Hominy 

2 cases  Flashlight 

Cells 

2 cases  Lubricating 
Machine  Oil 
1 carton  Advertising 
Matter 

25  bales  Cotton  Piece 
Goods 

1 case  Rubber  Heels 

13  bundles  Machetes 

(long  knives) 

6 boxes  Axes 

2 cases  Films 

12  cartons  Paste  Shoe 
Polish 

10  cases  Oats 
15  cartons  Oats 
31  cartons  and  bales 
Paper  Bags 


1 bale  Gummed  Tape 
in  Rolls 

26  bales  Florida  Water 
1 case  Flashlights  and 
Batteries 

3  bales  Hair  Tonic 
1 bale  Medicinal  Soap 
7 cartons  Ice-Cream 
Powder 

5 cartons  Powdered 
Chocolate 

1 carton  Sweet  Choc- 

olate 

5 cartons  Breakfast 

Cereals 

2 cases  Breakfast 

Cereals 

6 bundles  Wall  Board 
1 case  Cameras 

1 case  Films 
10  cartons  Candy 
1 case  Ice-Making 
Machines 

1 case  Toilet  Prepa- 
rations 

1 bale  Talcum  Pow- 
der 


2 cases  Talcum  Pow- 
der 

1 case  Glycerine 
6 bundles  Steel  Bars 

8 bundles  Metal  Lath 
1 carton  Fancy  Soaps 

1 case  Fancy  Soaps 
4 bales  Fancy  Soaps 

2 bales  Dental  Cream 
25  cases  Condensed 

Milk 

2 cases  Powdered 
Milk 

10  cases  Evaporated 
Milk 

1 case  Railway  Parts 
1 package  Railway 
Parts 

9 cartons  Electric 

Bulbs 

15  bales  Dry  Goods 
and  Notions 
1 drum  Vaseline 
1 case  Hollow  Ware 
1 bale  Paper 


1 bale  Colored  Linens 

and  Cottons 

2 cases  Soap 

3 crates  Straw  Hats 
1 bale  Woolens 

1 bale  Bleached  Cot- 
ton Handker- 
chiefs 

1 case  Yeast 
30  bags  Potatoes 
21  bags  Onions 
3 cases  Apples 

3 crates  Grapes 

4 crates  Lettuce 
1 crate  Celery 

1 crate  Carrots 
1 bag  Beets 
1 bag  Y ellow  Turnips 

1 crate  Cauliflower 

2 cartons  Cotton  Um- 

brellas 

1 box  Cheese 
1 case  Ham  and  Ba- 
con 

1 case  Sulphate  of 
Quinine 


Fig.  A.  Articles  on  the  ship’s  manifest  about  which  you  will  read  on  this  page. 


CHAPTER  XXXVII 

SOME  NATIONS  AND  THEIR 
PLACE  IN  WORLD  TRADE 


The  Honduras  Type.  A few  exports  of 
tropic  agricultural  produce  and  many  manu- 
factured imports. 

The  trade  of  Honduras.  We  have 
learned  that  trade  and  transportation  have 
developed  from  small  and  simple  beginnings 
to  large  and  far-reaching  operations.  But 
not  all  of  the  world’s  trade  is  thus  enlarged 
and  developed.  Even  the  most  primitive 
forms  can  still  be  found  in  some  parts  of  the 
world.  Indeed,  nearly  all  forms  exist  in 
the  small  country  of  Honduras  in  Central 
America.  In  the  tropic  forests  in  the 
southeastern  part  of  Honduras  are  Indians 
who  know  but  httle  about  the  white  man 
and  his  things.  They  Hve  by  hunting  and 
fishing  and  by  gathering  wild  things  in  the 
forest. 


In  another  part  of  Honduras,  on  the  high, 
cool  plateau,  five  farmers  who  subsist  almost 
completely  on  the  produce  of  their  own 
httle  farms  and  gardens.  They  sell  httle 
(chiefly  coffee),  and  buy  httle. 

On  the  northeast  ern  coast  conditions  are 
different  from  the  two  types  already  men- 
tioned. Here  American  companies  have 
banana  plantations  that  are  thousands  of 
acres  in  extent.  These  plantations  employ 
hundreds  and  sometimes  thousands  of  men. 
One  March  day  a boat  of  "one  of  the  banana 
companies  unloaded  55,000  bunches  of 
bananas  in  New  York.  There  was  no  other 
cargo  except  bananas.  Three  days  later 
the  boat  started  on  the  return  trip.  I was 
a passenger  on  it.  I found  that  the  ship 
carried  the  articles  given  in  Figure  339-A.  I 
copiad.  the  hst  from  the  ship’s  manifest^J^ 
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Fig.  A.  A new  kind  of  trade  in  North  America.  Sup- 
plies and  provisions  for  miners  and  prospectors  in 
the  Great  North  Woods  are  flown  in  by  plane  and 
then  carried  by  dog  sled. 

paper  kept  by  the  purser,  who  is  the  person 
in  charge  of  freight  and  other  goods  on  the 
ship. 

This  variety  of  goods  was  all  on  one  ship 
sailing  to  one  small  town.  There  was  no 
railroad  from  it  to  the  plateau,  and  journeys 
to  the  capital  were  usually  taken  by  air- 
plane. In  the  course  of  the  year  the 
variety  of  imports  was  much  greater  than 
this  one  cargo. 

Seven  eighths  of  all  the  exports  of  Hon- 
duras are  bananas;  coffee  is  second  in 
value;  and  a half  dozen  other  exports  make 
up  nearly  all  the  rest. 

Pick  out  from  this  list  of  exports  to 
Honduras  examples  of  different  reasons  for 
trade  (page  338). 

Does  the  hst  of  exports  show  the  effect 
of  recent  inventions  in  the  United  States 
upon  our  trade  with  Honduras?  Think  of 
the  flashlight,  for  example. 

Make  a Hst  of  other  countries  whose  trade 
should  be  much  Hke  that  of  Honduras. 
Group  the  countries  by  continents.  Find 
them  on  Figure  2- A and  Plate  II. 

Pick  out  some  of  our  states  and  some 
Canadian  provinces  which  you  think  have 
trade  that  resembles  that  of  Honduras. 
Explain. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Routes  and  trade.  1.  From  advertisements 
in  magazines  or  the  newspapers  of  some  large 
seaport  get  the  names  of  several  steamship  lines. 


Get  their  circulars  and  make  sketch  maps  showing 
routes  followed  by  their  ships. 

2.  Examine  carefully  Figures  326-A  and  336-A. 
What  do  you  notice  about  the  location  of  most  of 
the  two  kinds  of  routes? 


The  Trade  of  the  United  States.  A 
country  with  a great  variety  of  resources  and 
industries,  exports,  and  imports. 

A.  Imports. 

1.  Examine  the  list  of  leading  United  States 
imports. 

2.  Make  a list  of  industries  that  are  aided  by  the 
imported  materials. 

Make  a list  of  the  states  and  cities  that  would  be 
embarrassed  if  imports  to  the  United  States 
suddenly  stopped. 

What  foreign  countries  would  be  in  trouble  if 
our  imports  stopped? 

List  the  climatic  regions  of  the  world  (Fig. 
2- A).  Can  you  find  imports  that  come  to  us  from 
each? 

B.  Exports. 

1.  Examine  the  list  of  countries  to  which  we 
send  large  exports. 

2.  Tell  what  conditions  in  foreign  countries  will 
make  those  countries  import  more  from  us. 

3.  What  would  be  the  effect  on  our  exports  if: 

a.  Argentina  opened  a big  oil  field?  (The 

examination  of  our  trade  with  Canada 
and  the  United  Kingdom,  page  371,  will 
help  you  to  work  out  the  answers  to  some 
of  these  questions.) 

b.  Brazil  began  to  produce  $100,000,000  worth 

of  gold  a year? 

c.  China  began  building  5000  miles  of  railroad 

a year? 

d.  China  began  building  5000  miles  of  good 

highway  a year? 

e.  China  began  to  manufacture  twice  as  much 

cotton  cloth  as  she  now  does  and  also  to 
manufacture  some  machinery? 

f.  Germany  had  a financial  panic? 

g.  Many  Americans  went  to  Europe  for  the 

summer? 

h.  Spain  doubled  her  use  of  the  telephone? 

i.  Italy  or  Sweden  had  a rapid  increase  in 

population? 

j.  South  America  doubled  the  number  of  news- 

papers? 

k.  The  Amazon  Valley  developed  a successful 

and  large  rubber  industry? 

l.  Lake  Tsana  in  Abyssinia  had  a dam  built  at 

its  outlet  and  thus  were  tmrned  into  a 
reservoir  to  hold  water  to  irrigate  several 
million  acres  of  land  now  arid  in  Sudan 
and  Egypt? 
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m.  There  were  a general  increase  of  wages  in 

Europe? 

n.  Great  Britain  doubled  her  exports  of  cotton 

manufactures? 

C.  List  the  climatic  regions  (page  2) 
and  tell  or  write  something  about  the  pos- 
sible importance  or  unimportance  of  each 
to  the  future  trade  of  the  United  States. 

1.  Exports.  2.  Imports. 

D.  Compare  our  foreign  trade  with 
that  of 

United  Kingdom  Brazil 

Germany  Canada 

This  can  be  done  much  better  if  you  have 
the  Commerce  Yearbook,  Vol.  II,  Foreign 
Countries. 

In  each  case  compare 

1.  The  leading  imports  and  the  leading  exports 
of  the  two  countries  being  considered,  and  note 
the  different  character  of  trade  of  different 
countries. 

2.  The  volume. 

3.  Relative  size  of  imports  and  exports. 

4.  The  trade  per  capita. 

5.  The  countries  with  which  it  has  the  largest 
trade. 

Competitive  Countries  and  Complemen- 
tary Countries. 

Cuba  produces  sugar  easily  but  cannot 
produce  wheat.  Canada  produces  wheat 
easily  but  cannot  produce  sugar  so  well. 
We  say  that  these  countries  complement 
each  other,  which  means  that  each  produces 
what  the  other  needs. 

Make  lists  of  countries  that  in  some  way 
complement  each  other. 

Make  hsts  of  countries  that  are  rivals  or 
competitors,  because  they  produce  the  same 
thing  in  such  quantities  that  each  wants  to 
sell  its  surplus  in  foreign  lands. 

A Japanese  foreign  office  official  was 
reported  as  objecting  to  the  United  King- 
dom’s tariff  poHcy  against  Japan.  The 
official  said  that  the  export  trade  was  a 
matter  of  life  or  death  to  Japan. 

Can  you  explain  his  statement?  The 
cottons  and  other  goods  made  in  Japan  by 
people  receiving  twenty-five  or  thirty  cents 
a day  have  taken  many  markets  in  Asia  and 
Africa  that  were  previously  supphed  by 
Enghsh  workers  who  got  a dollar  or  more 

9? 


Fig.  A.  From  this  map  what  would  you  say  of  the 
possibilities  of  Switzerland  for  trade  with  western  and 
central  Europe? 


a day  in  wages.  The  competition  of  Japan 
in  foreign  markets  is  something  that  you 
may  watch  with  interest. 

THINGS  TO  DO 

Picture  study.  Examine  Figure  232-A.  Does 
the  development  and  prosperity  of  this  mine  have 
any  influence  on  American  and  European  exports? 
Explain  fully. 

* The  Denmark  Type.  A few  exports,  chiefly 
the  product  of  intensive  agriculture,  imports  ol 
farm  supplies,  food  supplies,  and  many  manu- 
factures. 

The  trade  of  Denmark.  What  is  the 
density  of  population  in  Denmark?  Do 
her  imports  and  exports  (page  367)  show 
that  Denmark  is  a country  with  many 
resources  or  few  resources?  How  is  this 
shown?  Eighty  per  cent  of  the  land  is 
cultivated.  What  does  that  tell  you  about 
Denmark’s  lumber  supply?  What  do  her 
exports  tell  about  her  agriculture  (page 
115)? 

What  do  the  chief  exports  of  Uruguay — 
wool,  skins,  five  animals,  beef,  and  mutton — 
tell  about  how  the  land  is  used  in  Uruguay? 
Compare  the  density  of  population  in 
Denmark  and  Uruguay.  Do  you  think  the^ 
farms  in  the  two  countries  differ? 

* To  study  this  unit  and  the  following  units  in 
this  chapter,  you  should  have  access  to  a copy  oT 
the  Commerce  Yearbook,  Vol.  II,  Foreign  Countries. 
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THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Problems.  1.  What  countries  do  you  think 
liave  trade  much  like  that  of  Denmark?  Tell  why 
you  think  it  is  so. 

2.  Can  you  pick  out  parts  of  our  own  country 
that  have  trade  much  like  that  of  Denmark?  like 
that  of  Uruguay? 


The  Switzerland  Type.  A country  ex- 
porting many  different  kinds  of  fine  manufac- 
tures and  importing  foodstuffs  and  raw  mate- 
rials. 

The  trade  of  Switzerland.  Twenty- 
two  per  cent  of  this  small  country  is  waste. 
Of  the  usable  area  29  per  cent  is  in  forest, 
35  per  cent  in  pasture,  and  17  per  cent  in 
hay.  This  leaves  only  19  per  cent  for 
cultivation,  towns,  and  roads.  Compare 
the  population  of  Switzerland  with  that  of 
Denmark  in  density  per  square  mile;  in 
density  per  cultivated  square  mile.  What, 
in  each  country,  is  the  main  source  of 
money  for  buying  goods  in  foreign  lands? 
What  reasons  can  you  advance  for  the  great 
difference  in  the  character  of  the  foreign 
trade  of  these  two  small  countries? 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

Other  Switzerlands.  1.  Make  a list  of  coun- 
tries whose  trade  should  be  much  like  that  of 
Switzerland.  Group  them  by  continents. 

2.  What  parts  of  the  United  States  should  have 
a trade  most  nearly  resembling  that  of  Switzerland? 

Studying  Some  Other  Countries 

Strong  countries,  weak  countries. 
Some  countries  are  strong  and  some  are 
weak.  Examine  Table  57  (page  364),  and 
pick  out  some  of  each  and  teU  why  you 
think  they  belong  in  one  class  or  the  other. 

Trade  relations.  If  you  use  your  Com- 
merce Yearbook,  you  can  study  the  trade 
of  some  other  countries  to  see  what  coun- 
tries help  them  make  a Hving  by  selling 
things  to  them  and  buying  things  from 
them. 

The  following  countries  will  make  inter- 
esting studies: 

France  Lithuania 

Belgium  Czechoslovakia 


Japan  India 

Spain  Chile 

Germany  China 

UNIT  SUMMARY 
A SUMMARY  OF  THE  WORLD’S  TRADE 
Copy  the  following  chart.  If  a country  ex- 
ports the  commodity  mentioned,  color  the  square 
blue.  If  it  imports  the  commodity  mentioned, 
color  the  square  red. 


1 New  Zealand  I 

Australia 

East  Indies 

China 

India 

South  Africa 

Egypt 

tD 

Rumania 

Italy 

Baltic  countries 

Germany 

France 

United  Kingdom 

Chile 

Argentina 

Brazil 

Mexico 

United  States 

Canada 

Iron  ore 

Coal 

Lead 

Copper 

Zinc 

Tin 

Nitrate 

Corn 

Rice 

Wheat 

Rye 

Barley 

Oats 

Potatoes 

Cane  sugar 

Beet  sugar 

Coffee 

Tea 

Rubber 

Silk 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Cotton 

Wool 

Tobacco 

Beef 

Mutton 

Pork 

Lumber 

Furs 

Fish 

Vegetable  fibers 

Clay  products 

Cotton  cloth 

Woolen  cloth 

Automobiles 

Farm  machinery 

Chemicals 
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The  Nations  with  Colonies. 
Why  does  no  nation  in  the  tropics 
have  colonies? 


The  chief  colonial  nations  are: 

United  Kingdom  Belgium 
France  Japan 

United  States  Italy 

Netherlands 

Study  the  United  Kingdom 
and  some  of  its  colonies.  Make 
a world  map  and  put  on  it  the 
British  colonies.  Then  take  sam- 
ple colonies  such  as 
A.  Canada  B.  Jamaica  C.  Gold  Coast, 

Make  three  hsts  of  some  other 

colonies  of  the  United  Kingdom,  pjg,  a.  Find  in  this  picture  a concrete  dam;  an  artificial  lake.  In 
choosing  those  for  each  of  the  the  foreground  are  the  buildings  of  a hydroelectric  generating 

hsts,  A,  B,  and  C,  which  have 


industries  and  trade  somewhat  hke  one  of 
the  three  sample  colonies.  TeU  how  each 
colony  is  similar  to  the  sample. 

Find  the  area,  population,  population  a 
square  mile,  leading  industries,  leading 
exports  and  imports  of  the  sample  colonies 
and  of  the  mother  country,  proportion  of 
the  trade  that  is  with  the  mother  country. 
Compare  the  area  and  population  of  the 
colonies  with  those  of  the  mother  country. 

In  studying  colonies  and  countries  there 
are  several  things  to  keep  in  mind. 

A.  What  the  colonial  nation  does  for  the 
colonies.  Something  about  most  of  the 
following  subjects  wiU  be  found  in  this 
book  or  in  the  other  geographies  you  have 
studied.  Perhaps  you  can  find  additional 
information  in  encyclopedias  and  other 
books. 

1.  Government 

2.  Capital  and  transportation 

3.  Leaders  in  industry 

4.  Education 

5.  Health:  Is  there  a Board  of  Health  where 
you  live?  What  does  it  do?  Does  your  state  have 
a State  Board  of  Health?  What  does  it  do? 
There  is  scarcely  a country  in  the  world  that  will 
allow  a foreign  ship  to  land  without  having  a 
health  officer  visit  the  ship  before  it  docks  to  see 
that  its  landing  does  not  bring  dangerous  diseases 
ashore. 

An  annual  report  of  the  Rockefeller  Foundation, 
New  York,  will  teU  many  interesting  things  about 
the  war  against  disease  in  many  countries. 


station  in  the  Swiss  Alps. 

B.  What  the  colonies  do  for  the  governing 
country: 

1.  Give  markets 

2.  Give  raw  materials 

3.  Give  opportunity  for  investment 

4.  Give  jobs  for  people  from  governing  country. 

G.  Climates  of  mother  country  and  of 

colonies.  Do  the  climates  help  trade;  if 
so,  why? 

D.  Education  of  people  and  their  willing- 
ness to  use  science  and  machinery. 

E.  Undeveloped  resources  that  may  lead 
to  settlement  or  trade. 

F.  What  the  people  of  the  colonies  think 
of  being  colonies. 

Make  a similar  study  of  other  colonial 
nations  and  their  colonies. 

THINGS  TO  DO  AND  THINK  ABOUT 

A map.  On  an  outline  map  of  the  world  mark 
plainly  the  following  British  ports:  Gibraltar, 

Malta,  Suez  Canal  (Britain  has  troops  there) , Aden, 
Colombo,  Singapore,  Hong  Kong,  Fremantle,  Syd- 
ney, Wellington,  Fiji,  Samoa,  Vancouver,  Bathurst, 
Lagos,  Capetown,  Durban,  Zanzibar,  Bermuda, 
Kingston  (Jamaica),  Georgetown  (Guiana),  Port 
Stanley  (Falkland  Islands). 

Compare.  Compare  the  location  of  these 
stations  for  coal,  oil,  and  ship  repair,  and  the 
locations  of  the  main  trade  routes  on  Figure  336- A. 
Would  you  say  that  the  British  had  been  preparing 
to  be  a maritime  nation? 

Extra  credit.  From  encyclopedias,  or  other 
reference  books  in  some  library,  find  the  story  of 
the  way  some  of  the  colonial  powers  have  extended 
their  territory. 


Fig.  A.  The  sxin,  the  nine  large  planets  of  the  solar  system,  and  their  satellites. 

CHAPTER  XXXVIII 

MATHEMATICAL  GEOGRAPHY 


THE  EARTH  AS  A PLANET 

Learn  How.  How  does  the  mathematical 
geography  which  you  will  study  in  this  chapter 
relate  to  your  everyday  experiences? 

A huge  body  moving  through  space. 
We  have  studied  about  the  various  parts  of 
the  earth’s  surface  as  the  homes  of  men,  but 
we  have  not  yet  studied  about  this  earth  as 
a whole.  There  are  many  interesting 
things  about  the  earth  as  one  of  the  many 
huge  bodies  of  matter  moving  around 
through  space.  The  earth  is  one  of  several 
planets  revolving  around  the  sun.  The  sun 
is  one  of  millions  of  stars  giving  heat  and 
light. 

Revolving  around  the  sun.  The 
planets  revolve  around  the  sun  very  much 
as  a weight  on  a string  revolves  around 
your  hand  when  you  hold  the  string  and 
swing  the  weight  around  and  around.  The 
time  required  for  a complete  revolution  of 
the  earth  around  the  sun  we  call  a year — 
365  days,  5 hours,  48  minutes,  and  46 
seconds.  But  because  of  the  part  of  a 
day  over  365  days,  every  fourth  year  is 
leap  year.  The  leap  year  occurring  every 
four  years  is  a Httle  too  often  (can  you  tell 
why?),  so  leap  year  skips  three  times  every 
400  years. 

People  once  thought  that  sun,  moon,  and 


stars  revolved  around  the  earth,  that  the 
earth  was  flat  and  that  you  might  fall  off 
the  edge  of  it.  A learned  Greek,  Eratos- 
thenes, 200  B.  c.  discovered  by  mathematics 
that  the  earth  was  round.  This  increased 
the  desire  to  travel,  but  men  dared  not  sail 
out  into  the  open  sea  until  they  had  a 
compass  and  a ship  that  could  tack  or  sail 
into  the  wind.  Columbus  and  other  great 
sea  explorers  began  their  work  soon  after 
the  ship  was  improved. 

How  long  does  it  take  the  planet  Neptune 
to  revolve  around  the  sun  (Fig.  344- A)? 
What  is  the  average  distance  of  the  earth 
from  the  sun?  of  Neptune? 

The  path,  or  orbit,  of  the  earth  around 
the  sun,  is  not  exactly  a circle.  It  is  an 
ellipse,  or  a circle  that  is  flattened  a little. 


SOME  SOLAR  SYSTEM  FACTS 


Mean 
Distance 
FROM  Sun, 
Millions 
OF  Miles 

Mean 

Diameter 

Miles 

Number 

OF 

Satellites 

Sun 

864,400 

3,000 

Mercury 

36.0 

0 

Venus 

67.2 

7,700 

0 

Earth 

92.9 

7,918 

1 

Mars 

141.5 

4,340 

2 

Jupiter 

483.3 

88,400 

9 

Saturn 

886.0 

74,200 

9 

Uranus 

1781.9 

30,200 

4 

Neptune 

2791.6 

34,800 

1 

Pluto 

3677.7 

unknown 

Satellites  or  moons.  Some  of  the 


planets  have  smaller  bodies,  called  satellites, 
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that  revolve  around 
them  very  much  as  the 
planets  themselves  re- 
volve around  the  sim. 

The  earth  has  one 
sateUite,  the  moon,  which 
has  about  one  fourth 
(0.27)  as  great  a diam- 
eter as  the  earth,  and 
is  about  240,000  miles 
from  the  earth. 

Astronomers,  who 
have  a very  interesting 
time  finding  out  things 
about  the  earth  and  the 
heavenly  bodies,  teU  us 
that  the  moon  has  no 
air,  and  for  that  reason 
is  colder  than  Green- 
land’s ice  cap. 

The  moon’s  phases 
— new  moon  and  full 
moon.  The  part  of  the 
moon  that  is  turned  to- 
ward the  sun  shines  with 
sunlight  which  is  re- 
flected to  us  as  is  the 
fight  from  any  distant 
hill.  That  is  the  reason 
we  see  the  moon.  The 
part  that  is  turned  away 
from  the  sun  is  in  the 
dark,  as  the  dark  side  of 
the  earth  is  at  night. 
(Fig.  345-B.)  Look  care- 
fully at  the  new  moon 
sometime;  then  tell  your- 
self where  the  sun  is  at 
that  moment,  and  you 


. 


Where  should  the  moon 
be  to  show  still  more 
fight? 

The  moon  revolves 
around  the  earth  every 
29^  days.  That  is  why 
we  never  see  it  in  the 
same  place  two  nights  in 
succession. 

Eclipses.  Figure 
345-A  also  shows  how  we 
have  eclipses  of  the  sun 
and  moon.  The  very 
black  parts  in  the  pic- 
ture are  the  shadows 
of  the  earth  and  the 
moon  as  the  sun  shines 
upon  them.  Sometimes, 
as  the  moon  goes  round 
Fig.  A.  Position  o^  moon,  earth,  and  sun  when  and  round  the  earth,  it 

gets  in  between  us  and 
the  sun,  as  at  A on  the 
figure,  and  hides  the  sun 
completely  from  a small 
part  of  the  earth’s  sur- 
face— that  part  under 
the  shadow  marked 
"Total.”  We  then  have 
an  eclipse  of  the  sun. 
Now  look  at  the  figure, 
and  explain  for  yourself 
what  an  eclipse  of  the 
moon  is. 

The  moons,  or  sat- 
ellites,  of  other 
planets.  The  table  of 
solar-system  facts  shows 
that  satellites  are  quite 
the  style  in  the  solar 


we  have  eclipses. 


Fig.  B.  The  phases  of  the  moon.  As  the 
moon  in  its  revolution  about  the  earth  every 

canseehowitisshiimig  and  that  the 

on  one  side  of  the  moon  or  “phase,”  seems  to  change.  The  portion  earth  is  one  of  the  poor 

^+1 of  the  moon  between  the  lines  indicates  the  i ,i rpi,- 

the  other,  p^rt  opposite  the  eye  of  the  observer  on  earth,  brothers.  Think  what 

shows  the  white,  or  illuminated,  portion  only  of  this  our  night  would  be  if  we 


and  not  on 
Figure  345-A 

aU  this  very  weU  indeed.  r.e'’o?|ht«''sho“  had  a“s  many  reflectors 

You  can  see  that  a per-  to  the  observer  at  these  phases  and  as  it  is  as  Jupiter! 

son  on  the  dark  side  of  usually  represented.  Gravitation  and 

The  heavenly  bodies  are  pulling 


the  earth  (where  it  is  night)  would  see 
more  of  the  fight  side  of  the  moon 
when  it  is  at  D than  when  it  is  at  B. 


tides, 
one  another  all 
pull  gravitation. 


the  time.  We  caU  this 
It  is  the  gravitation 
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of  the  earth  for  the  stone  that  gives  the 
stone  weight.  The  earth  and  the  moon 
pull  each  other  all  the  time;  and  the  sim 
and  the  earth  pull  each  other  all  the  time. 
Now  one  of  the  laws  of  gravitation  is  that 
its  pull  is  harder  on  things  that  are  near  to 
each  other  than  on  things  that  are  far  apart. 
When  it  pulls  the  sohd  earth,  the  earth 
moves  as  one  piece;  so  the  center  of  pull 
is  at  the  center  of  the  earth’s  weight, 
or  center  of  gravity,  as  it  is  called.  That 
is  somewhere  near  the  center  of  the 
earth,  about  4000  miles  farther  from  the 
moon  than  is  the  surface  of  the  earth.  Be- 
cause of  this  difference  in  distance,  the  moon 
pulls  the  sea  water  on  the  side  of  the  earth 
nearest  the  moon  farther  than  it  pulls  the 
earth.  This  makes  the  sea  rise  on  the  side 
toward  the  moon,  and  we  call  it  high  tide. 
But  the  water  on  the  other  side  of  the  earth 
is  4000  miles  farther  away  than  the  earth’s 
center  of  gravity;  so  it  is  not  pulled  as  much 
as  the  earth.  That  makes  high  tide  on  the 
other  side  of  the  world,  too.  Thus  there 
are  two  high  tides  each  day  on  our  spinning 
world.  One  is  on  the  part  of  the  earth  that 
is  toward  the  moon,  and  one  is  on  the  part 
that  is  turned  away  from  it. 

Spring  tides  and  neap  tides.  The 
pull  of  the  sun  also  makes  tides,  and  when 
the  sun  and  moon  pull  together  (position 
A in  Fig.  345- A),  tides  are  higher  than 


common  and  are  called 
spring  tides.  When  they 
pull  against  each  other 
(position  B in  Fig.  345-A) 
the  tides  are  lower  than 
common  and  are  called 
neap  tides. 

Cotidal  lines.  In  the 
open  sea  the  high-tide 
wave  runs  around  the  earth 
following  the  moon.  When 
it  strikes  the  shores,  its 
direction  and  speed  are 
often  changed  by  the  shape 
of  the  land.  The  twelve 
o’clock  hne  (XII  noon)  is 
close  to  the  entrance  of 
New  York  Bay  and  of  Long  Island  Sound 
(Fig.  346- A).  See  how  islands  check 
its  speed  between  one  o’clock  and  four, 
especially  in  the  bay  at  the  eastern  end  of 
Long  Island. 

Notice  that  the  East  River,  between 
Manhattan  Island  and  Long  Island,  has 
tides  running  in  from  both  the  north  and 
the  south,  and  that  the  south  tide  (IV)  gets 
there  about  two  hours  after  the  New  York 
Bay  tide  (II  p.  m.). 

Height  of  tides.  The  height  of  the  tide 
depends  upon  the  shape  of  the  bay.  Bays 
with  narrow  mouths  have  low  tides  and 
bays  with  wide  mouths  have  higher  tides. 
The  Arabic  figures  (Fig.  346-A)  show  the 
one  o’clock  tide  at  the  end  of  Long  Island 
Sound  to  be  only  1 ft.  9 in.  How  high  is  it 
near  the  west  end  of  the  sound?  Low  tide 
is  called  ebh  tide. 

In  the  East  River,  the  tide  from  Long 
Island  Sound  is  so  much  higher  than  the 
tide  from  New  York  Bay  that  water  rushes 
through  into  New  York  Bay  with  a swift 
current  (tidal  race)  so  dangerous  to  ships 
that  the  early  sailors  called  the  entrance  to 
the  bay  Hell  Gate.  See  page  332  for  tides 
and  harbors. 

We  measure  elevations  on  land  from 
sea  level — which  is  halfway  between  high 
and  low  tide. 

Latitude  and  longitude.  Suppose  you 
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had  a nice  new  baseball  and  knew  that 
there  was  a nugget  of  gold  hidden  just 
beneath  the  cover  in  such  a way  that  it 
could  not  be  felt  or  seen.  How  would  you 
teU  anyone  just  where  it  was? 

Now  suppose  you  took  a spot  on  the  baU 
and  called  it  North  Pole,  and  another 
exactly  on  the  other  side  and  called  it  South 
Pole.  Then  suppose  you  drew  a Hne  from 
Pole  to  Pole  and  called  it  the  first  or  prime 
meridian,  or  meridian  of  Greenwich,  and 
then  drew  another  hne  clear  around  the 
ball  halfway  between  the  Poles,  and  called 
it  Equator.  Now  you  could  locate  your 
nugget  by  saying  that  it  was  a certain 
distance  on  the  North  Pole  (north)  side  of 
the  Equator  and  a certain  distance  on  the 
left  (west)  or  right  (east)  side  of  the  prime 
meridian.  (Fig.  347-A.) 

That  is  the  way  geographers  locate  places 
on  the  earth’s  surface.  Instead  of  saying  a 
place  is  so  many  miles  north  or  south  of  the 
Equator,  or  east  or  west  of  the  prime 
meridian,  they  use  a fraction  of  the  distance 
around  the  earth.  For  a long  time  math- 
ematicians have  divided  circles  into  360 
equal  parts  called  degrees.  Thus  a quarter 
of  a pie  is  90  degrees  along  the  edge  of  the 
crust,  and  a quarter  of  the  way  around  the 
earth  is  90  degrees. 

The  geographer  locates  Cairo,  Egypt,  by 
saying  it  is  on  a meridian  31  degrees  east  of 
the  prime  meridian  and  30  degrees  north  of 
the  Equator,  on  a line  parallel  to  the 
Equator  called  a parallel  of  latitude.  Find 
Cairo  in  Figure  347-A.  Geographers  use 
the  meridian  that  passes  through  the 
observatory  of  Greenwich  (a  part  of  Lon- 
don) as  the  prime  meridian,  and  measure 
distance  east  and  west  of  that  in  degrees  of 
longitude,  and  distances  north  and  south  of 
the  Equator  in  degrees  of  latitude.  For 
more  exact  locations  each  degree  is  divided 
into  60  minutes  and  each  minute  into  60 
seconds. 

Degrees  differ  greatly  in  length.  You 

can  quickly  see  that  of  the  distance 
360 

around  the  earth  at  the  Equator,  where  it 


Fig.  A.  Half  of  the  globe,  showing  latitude,  longitude, 
day  and  night,  the  svmrise  line,  and  the  zones.  Other 
names  given  to  the  zones  are  Polar,  Intermediate,  and 
Equatorial.  Find  each  on  the  globe. 

is  large,  will  be  much  more  than  -i- 

360 

of  the  distance  around  the  earth  near  the 
Pole.  For  exact  lengths  of  degrees  of 
longitude  at  different  distances  from  the 
Equator,  see  the  table.  Degrees  of  latitude 
are  almost  the  same  length  everywhere,  about 
69  miles.  Places  near  the  Equator  are  in  low 
latitude.  Those  near  the  Poles  are  high  latitude. 


LENGTHS  OF  DEGREES  OF  LONGITUDE  AND 
OF  THE  DAY  ON  CERTAIN  PARALLELS 


At  Latitude 
(degrees) 

Numbers  op  Hours  or 
Days  op  Sunshine — 
Longest  Day 

Statute 

Miles 

0 

12h  08m 

69.172 

10 

12h  43m 

68.129 

20 

13h  21m 

65.026 

30 

14h  05m 

59.956 

40 

15h  01m 

53.063 

50 

16h  23m 

44.552 

60 

18h  53m 

34.674 

70 

73  days 

23.729 

80 

138  days 

12.051 

90 

192  days 

0.000 

The  shape  of  the  earth.  We  say  the 
earth  is  round  hke  a ball;  but  it  is  not 
exactly  roimd.  Actually,  it  is  slightly 
flattened  because  it  spins  so  fast.  The  other 
planets  are  also  flattened  a Httle  for  the 
same  reason.  The  earth  turns  round  an 
imaginary  central  Hne  caUed  the  axis,  of 
which  one  end  is  the  North  Pole  and  the 
other  end  is  the  South  Pole.  It  is  so  nearly 
round  that  the  polar  diameter  (distance 
through  the  earth  from  Pole  to  Pole)  is 
7899.4  miles,  while  the  equatorial  diameter 
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Fig.  A.  Map  of  the  United  States  showing  belts  of  standard  time. 


is  7926.7.  Can  you  calculate  the  circum- 
ference at  different  latitudes?  See  the 
table.  We  know  that  the  earth  is  round 
because  we  travel  around  it,  and  ships 
saihng  away  from  us  at  sea  go  down 
gradually  behind  the  horizon.  The  horizon 
at  sea  is  circular;  the  shadow  of  the  earth 
on  the  moon  is  circular.  At  different 
latitudes  we  see  different  stars. 

Keeping  time.  Figure  347-A  also  shows 
us  something  about  how  we  count  time. 
The  earth  rotates  on  its  axis  from  west  to 
east,  and  every  time  it  goes  around  once 
we  are  turned  toward  the  sun  (Hght)  and 
away  from  the  sun  (dark)  we  call  it  a day, 
divided  into  24  hours.  In  Figure  347-A  we 
see  at  the  right  the  rays  of  the  sun,  which 
are  always  Hghting  up  one  half  of  the  earth 
and  leaving  the  other  half  in  shadow.  In 
this  figure  the  Greenwich  meridian  is  the 
shadow  hne,  or  sunrise  hne.  Therefore  it 
is  sunrise  at  Greenwich,  and  since  the  sun 
shines  on  both  Poles  we  know  (Fig.  25-A) 
that  it  is  about  March  21  or  September  21. 

At  noon  the  sun  is  at  its  highest  point 
and  shadows  are  then  the  shortest  for  that 
particular  day.  At  that  moment,  the 
middle  of  the  day,  the  sun  is  directly  south 
of  us. 

How  fast  does  sunrise  travel?  In  24 
hours  it  goes  round  the  earth,  360  degrees. 
In  one  hour  it  therefore  goes  15  degrees. 
How  long  does  it  take  to  go  one  degree? 


Standard  time.  How 
shall  we  keep  time  on  this 
whirling  globe  where  the 
sunrise  and  noon  travel 
westward  many  miles  a 
minute?  How  many  miles 
a minute?  Since  we  have 
the  habit  of  meeting  trains, 
we  need  to  agree  on  how 
we  shall  set  our  clocks. 
For  convenience  we  divide 
the  United  States  into 
bands  or  belts  (Fig.  348-A) 
about  15  degrees  wide.  In 
the  eastern  belt  everybody 
keeps  75th  meridian  time. 
In  the  central  belt  everybody  keeps  90th 
meridian  time.  The  line  between  the  belts 
is  irregular  because  it  would  be  very 
inconvenient  for  the  conductor  of  a train 
to  change  his  time  a few  miles  outside  of  a 
city  like  Columbus,  Ohio,  or  Salt  Lake  City, 
Utah.  Therefore  we  zigzag  the  edges  for 
the  sake  of  convenience.  Every  time  a 
traveler  going  west  crosses  into  a new  time 
belt,  he  sets  his  watch  backward  one  hour. 
If  he  goes  eastward,  he  sets  it  forward 
one  hour. 

International  date  line.  Suppose  he 
went  westward  clear  around  the  earth,  set- 
ting his  watch  back  an  hour  every  fifteen 
degrees.  When  he  reached  home,  he  would 
be  one  day  behind  the  calendars  of  the  home 
folks.  Those  twenty-four  hours  that  he  had 
lost  by  moving  his  watch  back  would  have 
taken  a day,  and  he  would  therefore  say  it 
was  Saturday  when  it  was  really  Sunday. 
To  avoid  this  trouble,  men  have  made  an 
international  date  line  out  in  the  Pacific 
Ocean  where  it  wfil  make  the  least  trouble. 
Every  time  you  cross  that  Hne  you  move 
your  calendar  backward  or  forward  one  day. 
In  my  diary  going  west  to  Japan  I have  this 
entry,  "Thursday,  the  day  that  was  not.  We 
crossed  180°  in  the  evening  of  Wednesday 
and  accordingly  waked  up  on  Friday  the 
next  morning.”  The  international  date  Hne 
zigzags  a Httle  for  the  same  reason  that  our 
time-belt  lines  do. 
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Change  of  seasons.  To  understand 
our  change  of  seasons,  do  the  following: 
On  a sheet  of  paper  mark  a place  near  the 
center  and  call  it  sun.  Around  this  draw  a 
Hne  to  show  the  path  of  the  earth.  Now 
stick  a pin  into  the  paper  somewhere  in  your 
path  of  the  earth.  This  pin  represents  the 
earth’s  axis.  The  flat  sheet  of  paper 
represents  the  plane  of  the  earth’s  path  or 
orbit.  The  axis  of  the  earth  points  to  the 
same  place  in  the  sky  all  the  time,  and  it  is 
not  perpendicular  to  the  plane  of  the  orbit. 
It  is  inclined  23|  degrees  away  from  the 
perpendicular.  Look  at  Figure  25-A  and 
see  that  the  axis  is  slanting.  Remember 
that  the  earth  goes  clear  around  the  sun, 
and  you  can  see  that  the  North  Pole  is  in 
darkness  when  it  is  inchned  away  from  the 
sun  during  northern  winter.  On  December 
21  or  22,  our  shortest  day,  the  sun  shines 
on  the  surface  of  the  earth  no  farther  north 
than  the  place  marked  by  the  Arctic  Circle. 
At  that  time  a place  just  south  of  the 
Arctic  Circle  has  only  a few  minutes  of 
sunshine  each  day,  and  places  inside  the 
Arctic  Circle  have  many  days  with  no  sun 
at  all. 

When  the  earth  is  on  the  other  side  of  the 
sun,  June  21  or  22,  the  North  Pole  (Fig. 
25-A)  is  inchned  toward  the  sim,  and  the 
sun  shines  clear  across  it  to  the  Arctic  Circle 
on  the  other  side.  At  this  time  a place  just 
south  of  the  Arctic  Circle  has  only  a few 
minutes  daily  when  the  sun  cannot  be  seen, 
and  places  north  of  the  Arctic  Circle  have 
many  days  when  the  sun  does  not  set  at 
aU.  This  makes  the  Arctic  tundra  produce 
grass  and  many  blooming  plants.  The 
Antarctic  Circle  is  23|  degrees  from  the 
South  Pole;  the  Arctic  Circle  the  same 
distance  from  the  North  Pole. 

The  Tropic  of  Cancer,  23^  degrees  from 
the  Equator,  is  the  most  northerly  place  on 
which  the  sun’s  rays  faU  perpendicularly  in 
June.  The  Tropic  of  Capricorn  is  the  same 
distance  south  of  the  Equator.  Can  you 
teU  why? 

Equinox.  About  March  twenty-first 
and  September  twenty-first  the  sun  shines 


on  both  Poles  (Fig.  25-A).  The  days  and 
nights  are  everywhere  of  equal  length,  and 
for  that  reason  we  say  it  is  equinox. 

The  zones.  Geographers  have  divided 
the  earth  into  belts  called  zones  (Fig.  347-A) 
because  of  the  differences  in  sunshine  at 
different  seasons.  The  zone  along  the 
Equator  between  the  Tropics  of  Cancer  and 
Capricorn  is  called  the  Torrid  Zone  because 
of  its  heat.  Around  each  Pole  there  is  a 
Frigid  Zone,  so  named  because  of  its  cold. 
The  Arctic  Circle  bounds  the  northern,  and 
the  Antarctic  Circle  the  southern  Frigid 
Zone.  Between  each  Frigid  and  the  Torrid 
Zone  there  is  a Temperate  Zone,  so  called 
because  its  average  temperature  is  between 
that  of  the  Torrid  and  that  of  the  Frigid 
Zones.  Find  all  the  zones  on  Figures 
25-A  and  347-A.  In  which  zone  do  you 
live?  In  which  zone  is  it  winter  when  we 
have  summer? 

The  wind  systems  of  the  world. 
Examine  the  drawing  (Fig.  26-B)  care- 
fully, and  you  will  see  that  at  the  Equator, 
where  the  air  is  very  hot  and  therefore 
light,  it  is  ascending.  (See  edges  of  draw- 
ing.) At  high  elevations  it  turns  and 
travels  back  toward  the  Poles,  while  surface 
winds,  the  trade  winds,  flow  toward  the 
Equator  to  take  its  place.  How  many  miles 
is  it  around  the  earth  at  0°  lat.?  at  30°  lat. 
(page  347)?  When  the  slow-moving  air  at 
30°  starts  toward  the  Equator  it  falls  behind 
as  does  a man  who  steps  onto  a vehicle  that 
is  moving  faster  than  he  is.  Therefore  the 
northeast  and  southeast  trade  winds. 

Just  north  of  the  Tropic  of  Cancer  and 
again  south  of  the  Tropic  of  Capricorn  is  a 
region  of  descending  air  where  there  is  so 
little  wind  that  sailing  vessels  sometimes 
have  trouble  to  sail  along.  Sailors  call 
these  places  the  horse-latitude  calms. 

North  of  the  northern  horse  latitudes  and 
south  of  the  southern  horse  latitudes  the 
wind  blows  from  the  west  so  much  of  the 
time  that  these  zones  are  called  the  pre- 
vailing westerlies.  It  is  hard  for  the  people 
who  Hve  in  the  midst  of  these  winds  to 
understand  that  they  are  in  the  zone  of  the 
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Fig.  A.  If  the  paper  cover  of  yoiir  school  globe  were  removed 
carefully,  the  continents  would  appear  as  on  this  drawing.  Now 
pretend  that  you  can  straighten  each  meridian  and  you  have 
Mercator’s  projection  as  shown  in  Figure  350-B. 


these  cyclones  is  shown  in  the 
westerly  wind  zone  of  the  North- 
ern Hemisphere  (Fig.  78-A).  It 
travels  along  with  the  westerly 
winds,  but  aroimd  its  center  the 
wind  is  blowing  in  all  directions. 
For  a full  account  of  the  cyclones 
see  pages  80  to  86,  and  of  the 
trade  winds,  page  27. 

Ocean  currents.  As  wind 
blows  over  water,  it  rubs  against 
the  surface.  This  rubbing  or 
friction  draws  the  water  along 
with  the  wind.  Thus  the  ocean 
has  currents.  Look  at  Figure 
352-A.  What  direction  have  the 
currents  in  the  Atlantic  and  Pa- 
cific Oceans  where  the  prevailing 
westerhes  blow?  where  the  trade 
winds  blow?  The  currents  in  the 
Indian  Ocean  north  of  the  Equator 
flow  one  way  in  winter  and  another 
in  summer.  Examine  Figures 
22-A  and  23-A  and  see  if  you 
cannot  explain  why  these  currents 
thus  change. 

How  do  the  North  Atlantic  and 

Fig.  B.  In  1569  Gerardus  Mercator,  a Flemish  geographer,  pub-  North  Pacific  Cmrents  help  you 
lished  the  first  map  on  “Mercator’s  projection”  with  parallels  and  understand  why  the  climate  is  SO 
meridians  at  right  angles  to  each  other.  You  can  see  by  referring  v xt.  x j £ 

to  Figure  3S0-A  that  Mercator’s  projection  shows  northern  North  UlUCh  ahke  on  the  eastern  edges  Ol 
America  much  wider ’than  it  should  be.  Greenland  (827,000  square  the  two  OCeans  and  also  On  their 
miles)  appears  to  be  larger  than  South  America  (7,073,000  square  . jo 
miles).  western  edges ; 

Maps.  Long,  long  ago  some- 
one took  a stick  and  made  marks 
on  the  ground  to  show  the  way 
to  a certain  place.  That  was  prob- 
ably the  first  map.  We  now 
have  many  kinds  of  maps. 

The  globe.  As  the  earth  is 
round,  the  globe  is  the  best  map 
because  it  is  the  same  shape  as  the 
earth.  Be  sure  to  examine  one 

Fig.  C.  The  “homolographic  projection”  of  John  Paul  Goode,  1916.  carefully  even  if  it  is  only  a ten- 

Look  at  Fig.  350-A  and  pretend  you  have  pinched  each  continent  ^_x 

together  so  that  its  parts  join.  That  is  what  Doctor  Goode  did  to  ceni-store  giooe. 

make  this  map.  The  shapes  of  the  continents  and  their  relative  Figure  350-A  shows  US  the  prob- 

sizes  are  much  more  accurate  on  this  projection  than  on  Mercator-s. 

westerlies  because  of  the  great  eddies  or 
cyclones,  several  hundreds  of  nfiles  across, 
that  come  along  every  few  days.  One  of 


the  surface  of  a round  globe  on  a flat 
surface. 

Figure  350-C  shows  how  one  map  maker 
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Fig.  A,  This  map  shows  relief  or  elevation  by  use  of  contour  lines.  See  page  353  for  questions  on  the  map.. 
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Fig.  B.  In  1805  Mollweide  published  a map  of  the  world  on  which 
the  meridians  are  ellipses.  The  shapes  and  relative  sizes  of  the 
continents  are  more  nearly  accurate  than  Mercator’s  but  less 
accurate  than  Goode’s. 


does  it.  Figure  350-A  helps  us  to  under- 
stand the  Mercator  map.  Figure  352-B 
shows  another  method  or  map  projection  as 
it  is  called. 

Political  maps.  Pohtical  maps  show 
countries  and  cities,  things  that  man  has 
made  (Plate  II). 

Physical  maps.  Physical  maps  empha- 
size the  things  nature  has  made — tempera- 
ture (Fig.  27- A),  rainfall  (Fig.  22- A),  ocean 
currents  (Fig.  352-A),  winds  (Figs.  23-A 
and  83-B). 

One  way  of  showing  physical  features  is 
by  color.  Look  at  Plate  IX  and  tell  what 


every  color  means.  Another  way 
of  showing  elevations  is  by  httle 
straight  hnes  called  hachures  (Fig. 
353- A). 

A better  way  of  showing  ele- 
vation is  by  lines  called  contour 
hnes  (Fig.  351-A). 

We  have  many  other  kinds 
of  maps  in  this  book:  population 
(Fig.  20- A),  products  (Fig.  63-A), 
trade  (Figs.  329- A and  336-A), 
and  chmatic  regions  (Fig.  2-A) . 

Scale.  You  probably  know 
what  scale  is  on  a map,  but  if 
you  do  not,  you  can  quickly 
learn  by  making  a plan  of  your  school- 
room, or  your  home,  or  a baseball  diamond, 
using  I inch  of  paper  for  1 foot  of  length. 
Make  a second  plan  using  | inch  to  the 
foot.  The  larger  the  area  shown  on  a page 
the  smaller  the  scale  must  be.  Pick  out  large- 
scale  and  small-scale  maps  in  this  book. 

THINGS  TO  DO  AND  QUESTIONS  TO 
ANSWER 

1.  Is  night  an  advantage  or  a disadvantage  to 
man? 

2.  Why  do  we  count  the  beginning  of  a new 
day  at  midnight  rather  than  at  noonday? 

3.  The  moon  always  has  the  same  side  toward 
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the  earth.  Would  you  like  to  have  the  same  side 
of  the  earth  always  turned  toward  the  sun?  Why? 

4.  With  the  sun  directly  overhead  at  the  Tropic 
of  Cancer  where  would  one  find  the  longest  period 
of  sunlight?  the  shortest?  Use  the  globe. 

5.  At  which  place  is  the  succession  of  day  and 
night  more  favorable  to  man’s  activities,  at  Etah, 
Greenland,  or  at  New  York  City? 

6.  What  is  the  relation  of  the  slant  of  the  sun’s 
rays  to  the  intensity  of  its  heating  effect  upon  a 
given  area? 

7.  Compare  the  total  amount  of  sunlight 
received  during  a year  at  a point  on  the  Equator 
and  at  either  one  of  the  Poles. 

8.  In  what  latitudes  do  the  highest  civilizations 
seem  to  be  found?  Account  for  this  fact. 

9.  Why  do  birds  migrate  northward  and  south- 
ward rather  than  eastward  and  westward? 

10.  On  any  given  evening  in  summer  could  you 
read  later  without  artificial  light,  near  the  Peace 
River,  Canada,  or  in  New  York  City?  Explain. 

11.  What  is  meant  by  "the  land  of  the  midnight 
sun”?  Is  northern  Alaska  such  a land? 

12.  How  may  you  determine  your  latitude  by 
observing  the  position  of  the  North  Star? 

13.  What  season  of  the  year  do  the  people  of 
New  York  State  have  when  those  of  Argentina 
have  summer? 

14.  Why  must  a person  change  his  watch  at 
intervals  on  traveling  east  or  west,  while  he  does 
not  need  to  do  so  on  traveling  north  or  south? 

15.  Which  of  two  places  is  farther  east  at  any 
moment,  the  one  having  8 a.  m.  or  the  one  having 
10  a.  m.  solar  time? 

16.  What  is  the  difference  in  longitude  between 
two  places  which  have  a difference  in  time  of 
four  hoirrs? 

17.  A man  travels  around  the  earth  without 
changing  his  watch.  He  observes  from  day  to 
day  that  it  seems  to  be  losing  time.  How  much 
will  it  appear  to  have  lost  by  the  time  he  reached 
home?  In  which  direction  is  he  traveling? 

18.  A man  in  New  York  City  has  a birthday  on 
June  20th.  At  6 p.  m.  he  receives  greetings  by 
radio  from  a friend  in  Sydney,  Australia.  What 
is  the  date  and  the  time  of  day  for  the  man  sending 
the  message? 

19.  A man  in  Cairo,  Egypt,  wants  to  cable  a 
night  letter  to  reach  his  daughter  in  Chicago  about 
9 a.  m.  on  Tuesday.  At  what  time  should  he  leave 
the  message  at  the  Cairo  office,  allowing  no  time 
for  transmission? 

Studying  the  contour  map,  Figure  351-A. 
1.  You  can  see  near  the  top  of  the  map  the  figures 
1100  and  1200.  That  means  that  the  lines  on 
which  they  stand  are  1100  feet  and  1200  feet  above 


Fig.  A.  The  Moosehead  Lake  area  in  Maine  shown 
on  page  351.  Elevation  and  slope  are  shown  here  by 
lines  called  hachures. 


sea  level.  Between  the  lines  on  which  these 
figures  stand  there  are  fom-  lighter  lines  and  five 
spaces.  What  is  the  elevation  of  each  of  these 
four  lines?  What  is  the  elevation  of  the  first  line 
above  the  shore  of  the  lake?  Then  w'hat  is  the 
elevation  of  the  lake? 

2.  How  high  are  the  three  highest  places  near 
the  northeastern  part  of  the  map? 

3.  Suppose  you  were  on  a steamboat  coming 
along  the  dotted  Line  from  the  southeast.  Just  as 
you  enter  Kineo  Cove  you  look  in  the  direction  of 
North  Bay.  Can  you  see  all  of  North  Bay?  How 
high  is  the  hill  between  you  and  North  Bay?  How 
high  is  the  road  between  Kineo  Cove  and  North 
Bay?  Which  of  the  two  hills  that  face  North  Bay 
is  the  steeper?  How  does  the  map  teU  you  the 
answer  to  that  question?  How  high  is  the  top  of 
each  of  these  hUls? 

4.  Point  out  some  places  where  you  see  long 
stretches  of  good  road  that  do  not  climb  hills. 
Find  some  that  do  climb  hills. 

5.  Point  out  marsh,  island,  stream,  small  lake, 
peninsula,  isthmus,  a gentle  slope,  some  land  that 
is  nearly  level,  some  land  that  seems  to  be  inhab- 
ited (the  black  squares  are  houses),  some  land  that 
does  not  appear  to  be  inhabited. 
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Fig.  A.  Photograph  of  a relief  model  of  Washington.  Elevation  is  shown  by  light  and  shade. 


STATISTICAL  TABLES 
We  come  now  to  pages  and  pages  of 
figures,  often  called  statistics.  Do  not  be 
alarmed.  You  will  not  have  to  learn  to 
remember  all  these  figures. 

Why  were  they  put  into  the  book?  Well, 
a table  of  figures  is  often  the  quickest  way 
in  which  you  can  teU  something.  Look  for 
a moment  at  the  table  numbered  1,  about 
sheep.  It  tells  you  that  Texas  has  eighty- 
one  hundred  thousand  (eight  million  one 
hundred  thousand)  sheep.  It  tells  you  also 
that  Texas  is  the  first  state  in  sheep,  and 
that  it  has  nearly  twice  as  many  as  the  state 
that  is  second.  Now  see  how  quickly  the 
column  of  figures  tells  you  these  things. 
It  also  tells  you  many  more  things.  Do 
not  add  up  the  figures  and  expect  to  get  the 
total  that  is  at  the  bottom.  The  table 
shows  the  number  of  sheep  in  the  leading 
states,  and  then  the  total  gives  the  figure 
for  the  whole  United  States. 

Some  of  the  tables  will  not  total  up  exactly 
because  we  use  round  munbers;  thus  4,080,- 


203  becomes  41  hundred  thousand,  and 
4,130,204  becomes  41  hundred  thousand. 

Here  is  an  interesting  thing  to  do.  Get 
the  Yearbook  of  the  United  States  Depart- 
ment of  Agriculture,  look  up  sheep  in  the 
index,  and  see  what  changes  have  taken 
place  in  recent  years. 

If  you  want  to  see  how  much  a table  of 
statistics  can  teU  in  a short  space  turn  to 
page  364  (Table  57).  Look  up  Italy.  How 
many  cattle  are  there  per  person?  How 
many  in  Argentina?  Compare  Italy  and 
Great  Britain  in  coal  mined  per  person. 
How  many  people  does  Italy  have  for  one 
telephone  instrument?  How  many  in  the 
United  States?  How  many  ton-miles  of 
freight  are  moved  in  a year  for  one  Itahan? 
for  one  citizen  of  the  United  States? 

By  the  time  you  have  read  aU  the  things 
that  this  table  tells  about  a country  and  its 
neighbors  you  are  almost  ready  to  write  a 
composition  about  the  country. 

You  can  easily  see  that  this  table  of 
figures  gives  you  many  ideas. 
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1.  SHEEP  IN  LEADING  STATES  OF  THE 
UNITED  STATES* 


State 

100,000 

Texas 

81 

Montana 

41 

Wyoming 

36 

Colorado 

California 

New  Mexico 

Idaho 

30 

28 

27 

23 

Oregon 

23 

Utah 

22 

Ohio 

21 

United  States  (total  all  states)  

533 

* The  Yearbook  of  the  United  States  Department  of  Agriculture 
has  a great  variety  of  agricultural  statistics,  of  which  this  table  is 
a sample. 


2.  WATER-BORNE  LUMBER  SHIPMENTS 
FROM  PACIFIC  COAST* 


Destination 

From 

Washington 
and  Oregon 

From 

British 

Columbia 

1928 

1932 

1928 

1932 

Atlantic  coast  of  United 
States 

1,682 

1,505 

76 

724 

282 

39 

California 

512 

37 

10 

Hawaiian  Islands 

46 

Other  domestic 

33 

32 

‘65 

31 

Total  domestic 

3,296 

1,630 

1,314 

537 

384 

80 

Foreign  countries 

382 

367 

Grand  total 

4,926 

1,851 

766 

447 

* Millions  of  board  feet. 


3.  PULP-WOOD  PRODUCTION  AND 
CONSUMPTION  IN  UNITED  STATES 


State 

Production 
(1,000  tons) 

Consumption 
(1,000  cords) 

Maine 

981 

1,312 

Wisconsin 

734 

1,234 

New  York 

663 

826 

Washington 

524 

956 

Louisiana 

246 

460 

Pennsylvania 

213 

398 

Virginia 

206 

375 

New  Hampshire 

213 

376 

Minnesota 

190 

266 

Michigan 

178 

313 

Other  states 

715 

1,129 

United  States  (total) 

4,863 

7,645 

4.  SHEEP  IN  LEADING  SHEEP-PRODUCING 
COUNTRIES 


Country 

100,000 

Australia 

1,106 

795 

U.  S.  S.  R.  (Russia) 

United  States 

533 

Union  of  South  Africa 

487 

Argentina 

444 

India 

443 

New  Zealand 

286 

United  Kingdom 

271 

Spain 

200 

Uruguay 

154 

5.  PRINCIPAL  MATERIALS  CONSUMED  IN 
PAPER  INDUSTRY  IN  UNITED  STATES 


Kind 

1,000  tons 

Wood  pulp 

6,289 

3,842 

739 

575 

471 

129 

137 

18 

Paper  stock  (old  paper) 

Rags 

Straw 

Clay 

Manila  stock  (rope,  jute,  bagging,  etc.). . 

Rosin  sizing  and  rosin 

Casein 

6.  UNITED  STATES  EXPORTS  OF  LUMBER 
TO  LEADING  IMPORTING  COUNTRIES 
(Thousands  of  dollars) 


Country 

1932 

1928 

1914 

United  Kingdom 

Japan  

$8,804 

2,462 

2,004 

1,696 

1,299 

1,217 

1,202 

333 

$24,035 

15,844 

10,481 

11,459 

$9,990 

Argentina 

Canada 

Belgium 

Italy  

2,148 

7,878 

1,370 

Netherlands 

Australia 

5,272 

6,062 

2,488 

4,219 

7.  WINTER-  AND  SPRING-WHEAT 
PRODUCTION 
(Million  bushels) 


United  States 

Canada 

3-Year  Average 

Winter 

Wheat 

Spring 

Wheat 

Winter 

Wheat 

Spring 

Wheat 

1909-1911 

428 

219 

23 

158 

1919-1921 

655 

204 

14 

235 

1929-1931 

655 

202 

19 

3?1 

(355) 
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8.  GRAIN  AND  POTATO  PRODUCTION  IN  SELECTED  COUNTRIES 


(In  million  bushels) 


Country 

Corn 

Wheat 

Oats 

Rye 

Barley 

Rice 

Total 

Grain 

Bushels 

Grain 

per 

Capita 

Potatoes 

Bushels 

Potatoes 

per 

Capita 

Bushels 

Potatoes 

per 

Acre 

United  States 

2,387 

5 

857 

1,171 

366 

37 

261 

44 

4,757 

830 

38.7 

346 

2.8 

110.8 

Canada 

343 

14 

102 

83.5 

78 

7.9 

137.5 

Irish  Free  State 

1 

43 

5 

49 

16.8 

91 

30.8 

256.4 

Italy 

98 

238 

42 

7 

11 

' 32 

428 

10.4 

73 

1.8 

79.7 

Switzerland 

4 

3 

2 

8 

2.1 

27 

6.6 

229.4 

Germany 

139 

442 

295 

139 

1,015 

136 

15.8 

1,605 

36 

25.0 

230.3 

Denmark 

11 

68 

10 

48 

38.5 

10.1 

223.7 

Norway 

1 

12 

5 

. ... 

18 

6.2 

30 

10.6 

251.0 

Bulgaria 

34 

51 

9 

’ ii 

15 

120 

20.2 

2 

0.4 

Rumania 

223 

122 

73 

15 

100 

531 

29.6 

79 

4.4 

liois 

Hungary 

62 

78 

20 

27 

30 

213 

24.6 

67 

7.7 

95.8 

Poland 

4 

77 

175 

258 

70 

584 

18.8 

1,147 

70 

36.8 

173.6 

Lithuania 

10 

28 

21 

11 

71 

29.9 

29.7 

172.0 

Latvia 

3 

24 

10 

9 

46 

24.0 

41 

21.6 

160.5 

Estonia 

2 

11 

7 

6 

25 

22.4 

30 

27.1 

173.5 

Finland 

1 

41 

12 

7 

61 

16.7 

28 

7.7 

160.1 

Argentina 

328 

205 

66 

6 

17 

623 

54.3 

37 

3.2 

100.4 

Japan 

3 

30 

12 

76 

536 

657 

10.2 

35 

0.6 

97.5 

Australia 

8 

177 

20 

7 

1 

213 

32.9 

12 

1.9 

95.1 

New  Zealand 

7 

4 

11 

7.5 

5 

3.3 

140.0 

9.  WHEAT  YIELD  PER  ACRE  AND  PRODUCTION,  FOR  SELECTED  STATES  AND  COUNTRIES 
(Production  in  million  bushels;  yield  in  bushels  per  acre) 


State  or  Country 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

New  York < 

Production 

9 

8 

8 

7 

6 

6 

5 

6 

5 

4 

4 

5 

Yield 

20.7 

18.7 

19.4 

20.3 

18.0 

19,5 

17.5 

20.9 

14.9 

16.0 

18.2 

25.2 

North  Dakota < 

^ Production 

86 

88 

130 

69 

133 

114 

78 

134 

155 

100 

108 

40 

Yield 

8.8 

8.2 

13.8 

8.2 

15.3 

12.3 

8.6 

12.9 

14.4 

9.6 

11.0 

6.4 

Manitoba < 

^ Production 

38 

39 

60 

33 

41 

34 

47 

31 

52 

29 

44 

27 

Yield 

13.9 

11.2 

19.3 

11.3 

16.9 

17.7 

22.6 

14.0 

19.7 

12.4 

17.7 

10.5 

Kansas < 

^ Production 

145 

134 

125 

84 

157 

81 

154 

114 

184 

149 

167 

240 

Yield 

15.6 

12.7 

12.8 

10.1 

16.0 

9.2 

14.8 

11.2 

17.0 

12.3 

13.5 

19.0 

Georgia < 

^ Production 

1.0 

1.2 

1.1 

1.3 

0.6 

0.6 

1.0 

0.7 

0.5 

0.4 

0.3 

0.6 

Yield 

8.1 

9.0 

6.5 

7.5 

8.1 

8.0 

12.0 

7.5 

9.0 

8.5 

10.5 

13.0 

Washington < 

Production 

40 

50 

28 

51 

25 

34 

38 

53 

46 

43 

38 

41 

Yield 

17.2 

23.2 

13.6 

25.3 

14.1 

17.5 

19.1 

24.6 

21.4 

18.6 

16.6 

17.3 

United  States < 

^ Production 

843 

819 

847 

759 

840 

669 

834 

875 

926 

813 

857 

900 

Yield 

13.5 

12.7 

13.8 

13.3 

16.0 

12.8 

14.7 

14.7 

15.6 

13.0 

14.0 

16.3 

Canada < 

England s 

^ Production 

263 

301 

400 

474 

262 

395 

407 

480 

567 

305 

421 

304 

^ Production 

14.5 

52 

13.0 

69 

17.8 

61 

21.7 

56 

11.9 

50 

19.0 

50 

17.8 

48 

21.4 

52 

23.5 

47 

12.1 

47 

16.9 

11.6 

35 

^ Yield 

28.6 

35.6 

31.9 

32.7 

33.0 

34.0 

30.6 

32.5 

34.0 

29.7 

29^ 

30.1 

France < 

^ Production 

237 

323 

243 

276 

281 

330 

232 

276 

281 

337 

228 

264 

1 Yield 

18.8 

24.3 

18.6 

20.2 

20.6 

23.8 

17.9 

21.1 

21.7 

25.3 

17.2 

20.6 

Belgium <j 

1 Production 

10 

15 

11 

13 

13 

14 

13 

16 

17 

13 

13 

14 

1 Yield 

33.6 

42.3 

35.4 

38.4 

38.2 

39.7 

36.2 

41.6 

42.2 

37.1 

32.2 

36.3 

Rumania <{ 

1 Production 

61 

79 

92 

102 

70 

105 

111 

97 

116 

100 

131 

135 

1 Yield 

12.3 

12.8 

14.1 

15.4 

9.0 

12.8 

13.5 

12.6 

14.6 

14.7 

17.3 

15.8 

India ( 

1 Production 

378 

250 

367 

372 

361 

331 

325 

335 

291 

321 

391 

347 

1 Yield 

12.6 

9.7 

13.1 

12.1 

11.6 

10.4 

10.7 

10.7 

9.0 

10.0 

12.3 

10.8 

Argentina <! 

1 Production 

156 

191 

196 

248 

191 

191 

221 

239 

345 

163 

232 

220 

[Yield 

10.4 

13.4 

12.0 

14.4 

10.7 

10.0 

11.5 

12.1 

15.6 

10.2 

11.8 

13.7 

10.  NET  EXPORTS  OF  LIVE  ANIMALS  FROM 
THE  NETHERLANDS 


Year 

Cattle 

Calves 

Pigs 

1929 

17,095 

14,964 

18,509 

7,554 

28,039 

17,357 

1931 

11.  NET  IMPORTS  OF  GRAIN  AND  OIL  CAKE 
INTO  THE  NETHERLANDS 
(Grain  in  million  bushels;  Oil  Cake  in  tons) 


Wheat 

Rye 

Maize 

Oats 

Barley 

Oil  Cake 

27.3 

8.6 

61.5 

8.3 

24.8 

299,233 
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12.  EXPORTS  OF  UNITED  STATES  AND 
CANADIAN  WHEAT 

(Thousand  bushels) 


United 

States 

Wheat 

Canada 

Wheat 

United  States  ports: 

25,580 

18,667 

7,794 

4,854 

4,462 

2,225 

1,030 

843 

New  Orleans 

New  York 

56,077 

Washington  (state) 

Baltimore 

6,534 

78 

Virginia 

Philadelphia 

4,669 

2,780 

749 

Massachusetts 

257 

Portland 

Canada  Atlantic: 

Montreal 

18,545 

38,962 

4,359 

3,499 

9,354 

10 

Quebec 

Sorel 

255 

St.  John 

5,394 

130 

Halifax 

Canada  Pacific: 

Vancouver 

72,279 

1,255 

947 

Prince  Rupert 

Victoria 

13.  NUMBER  OF  ANIMALS  SLAUGHTERED 
IN  THE  LEADING  PACKING  CENTERS 
(In  thousands) 


City  or  Country 

All 

Animals 

Cattle 

and 

Calves 

Sheep 

and 

Lambs 

Swine 

Chicago 

11,654 

5,251 

5.103 
4,952 
4,244 
2,632 
2,597 

2.104 
1,965 
1,843 

2,059 

907 

1,033 

1,046 

1,130 

410 

364 

691 

459 

2,947 

2,044 

3,053 

1,571 

678 

808 

1,254 

6,648 

2,300 

1,017 

2,335 

2,436 

1,414 

Omaha 

New  York ) . . 

Kansas  City,  Kans . 

South  St.  Paul 

Sioux  City 

South  St.  Joseph. . . 
Milwaukee 

1,340 

1,115 

1,525 

East  St.  Louis 

St.  Louis 

Fort  Worth 

536 

Indianapolis 

1,223 

All  stations 

12,765 

2,679 

1,394 

1,947 

367 

16,697 

4,730 

2,979 

15,911 

10,643 

44,266 

380 

Argentina 

Uruguay 

Australia 

New  Zealand 

15.  STATISTICS  OF  RICE  PRODUCTION 
AND  TRADE 


Country 

Produc- 

tion 

(million 

pounds), 

1930-31 

Yield 
(pounds 
per  acre), 
Average, 
1929-31 

Imports 

(million 

pounds), 

1930 

Exports 

(million 

pounds), 

1930 

India  (including 

Burma) 

72,124 

865 

5,862 

Japan 

21,009 

2,463 

'397 

Java  and  Madoera. 

8,053 

886 

1,385 

Indo-China 

8,004 

570 

2,451 

Siam 

6,620 

901 

2,281 

Chosen 

6,026 

1,232 

Philippine  Islands. 

3,064 

705 

24 

1 

Taiwan 

2,315 

1,484 

Brazil 

1,426 

530 

United  States 

1,248 

2,097 

54 

259 

Italy 

885 

2,579 

13 

468 

Spain 

425 

3,434 

125 

China 

2,652 

British  Malaya. . . . 

2,106 

490 

Ceylon 

701 

1,063 

Germany 

550 

France 

534 

Cuba 

443 

Netherlands 

242 

United  Kingdom . . 

254 

Argentina 

159 

Mauritius 

114 

Belgium 

105 

16.  WHEAT-FLOUR  PRODUCTION  AT 
IMPORTANT  MILLING  CENTERS 
IN  UNITED  STATES 


(Million  barrels) 


City 

1929 

1932 

Buffalo 

10.1 

9.8 

Minneapolis 

10.8 

7.3 

Kansas  City 

8.0 

7.1 

Wichita 

1.9 

2.5 

Toledo 

2.3 

2.3 

Salina 

2.0 

1.9 

Chicago 

1.5 

1.6 

Tacoma 

2.3 

1.3 

Portland 

1.3 

1.3 

Seattle 

1.5 

1.2 

St.  Louis 

2.0 

1.1 

14.  PRODUCTION  AND  YIELD  OF  CORN 


(Production  in  million  bushels;  yield  in  bushels  per  acre) 


state  or  Country 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

Connecticut 1 

New  York < 

Illinois < 

Kansas < 

Georgia < 

Argentina < 

Rumania < 

' Production 

Yield 

^ Production 

Yield 

^ Production 

Yield 

^ Production 
1 Yield...... 

I Production 

(Yield 

I Production 

(Yield 

) Production 
(Yield 

3 

40.0 

31 

40.0 
314 

34.6 

133 

26.5 
66 

15.0 
259 

31.6 
182 

24.4 

4 

52.0 
37 

46.0 
306 

34.0 
97 

22.2 

70 

15.0 
230 

28.5 

111 

13.0 

3 

45.0 
28 

35.5 

313 

35.5 

98 

19.3 
53 

12.0 
176 

22.4 
120 

14.2 

3 

41.0 
25 

32.4 
337 

37.5 
122 

21.7 
49 

12.2 

277 

32.7 
151 

18.0 

2 

43.0 
23 

34.0 
295 

33.0 
131 

21.7 

46 

11.5 

186 

20.3 
155 

17.4 

3 

50.0 
25 

36.0 
395 

42.0 
110 

16.6 

42 

10.7 

280 

26.3 

164 

16.9 

2 

42.0 
23 

35.0 
322 

35.0 
61 

11.0 
55 

14.5 

321 

30.3 

239 

23.9 

2 

38.0 
23 

34.0 
254 

30.0 
177 

30.0 
55 

14.0 
306 

28.5 

139 

13.3 

2 

42.0 
22 

34.0 
367 

38.4 
179 

27.0 
38 

10.5 
240 

26.6 
109 
9.9 

2 

43.0 
18 

31.1 
304 

35.5 
116 

15.5 
41 

12.0 

281 

26.9 

251 

21.2 

2 

42.0 
17 

30.0 
230 

26.0 
81 

12.0 

36 

10.5 

420 

36.2 
178 

16.3 

2 

42.0 
22 

39.0 
340 

37.0 
115 

17.5 

37 

10.0 
285 

29.9 

239 

20.3 
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17.  BUTTER  AND  OLIVE  OIL 
(Pounds  per  capita) 


Country 

Butter 

Produc- 

tion 

Butter 

Import 

Butter 

Export 

Olive  Oil 
Produc- 
tion 

United  States 

United  Kingdom . . . 

17.7 

0.02 

16.2 

0.026 

0.02 

0.013 

Netherlands 

Denmark 

France 

23.19 

119.3 

0.55 

0.39 

0.31 

11.66 

105.2 

0.26 

0.4 

Italy 

0.076 

0.045 

11.45 

Germany  

4.58 

0.009 

Japan  

0.07 

0.009 

New  Zealand 

172.1 

0.0006 

140.13 

18.  POTATO  STATISTICS  BY  STATES 


State 

Prodi 

Total 

(1,000,000 

bushels) 

action 

Per  Capita 
(bushels) 

Yield 
per  Acre 
(bushels) 

Maine 

49 

60.8 

266.6 

New  York 

25 

1.9 

120.3 

Minnesota 

26 

10.04 

76.7 

Colorado 

14 

13.4 

149.3 

Idaho 

21 

48 

219.3 

Virginia 

14 

5.09 

128.7 

Florida 

3 

2 

109.3 

Texas 

4 

0.7 

76 

United  States  (total) . . 

346 

2.89 

110.8 

Prince  Edward  Island . . . 

7 

81.2 

162.5 

19.  BUTTER  PRODUCTION 
(Pounds  per  capita) 


Country 

About 

1900 

1920 

1931 

United  States 

20.0 

15.7 

17.7 

Argentina 

3.77 

7.4 

6.9 

New  Zealand 

38.5 

54.8 

172.1 

Netherlands 

24.2 

19.39 

23.19 

Denmark  (1914) 

89.3 

60.7 

116.0 

20.  PER  CAPITA  CONSUMPTION 
(Pounds) 


Country 

Coffee 

Tea 

Sugar 

United  States 

12.03 

0.73 

120 

France 

8.87 

0.08 

Germany 

4.70 

0.20 

Italy 

2.52 

21 

Sweden 

15.42 

Belgium 

Netherlands 

10.38 

10.06 

3.66 

’7i 

Norway 

13.02 

United  Kingdom... 

Canada 

Australia 

0.78 

2.69 

10.15 

8.10 

99 

New  Zealand 

8.30 

Japan 

1.00 

‘30 

21.  RAISIN  PRODUCTION,  IMPORTS,  AND 
EXPORTS 


(Million  pounds) 


Year 

California 

Crop 

Year 

United 

States 

Exports 

United 

States 

Imports 

1880 

1 

1881 

* 

39 

1900 

94 

1901 

3 

3 

1920 

277 

1920 

33 

17 

1931 

1931 

135 

2 

* None  listed. 


22.  BANANA  IMPORTS  INTO  THE  UNITED 
KINGDOM  AND  THE  UNITED  STATES 


(Thousand  bunches) 


Country 

1927 

1931 

United 

Kingdom 

United 

States 

United 

Kingdom 

United 

States 

Canary  Islands .... 
British  Honduras . . 

Costa  Rica 

Guatemala 

1,809 

2,044 

459 

5,273 

6,503 

16,323 

2,330 

4,716 

5,721 

15,105 

2,859 

1,630 

892 

1,621 

170 

3,342 

4,091 

21,228 

2,621 

4,915 

5,164 

10,315 

3,062 

890 

Honduras 

Nicaragua 

2,645 

2,700 

Panama 

594 

Mexico 

Jamaica 

Cuba 

1,971 

6,971 

Colombia 

Brazil 

3,771 

455 

1 

1,675 

1,472 

237 

Others 

Total 

90 

56 

12,696 

61,009 

16,162 

55,854 

23.  PRODUCTION  OF  FERTILIZER  IN  THE 
UNITED  STATES 
(Thousand  tons) 


State 

1900 

1929 

1931 

Alabama 

139 

531 

313 

Arkansas 

72 

24 

California 

22 

144 

105 

Connecticut 

11 

45 

Florida 

26 

546 

434 

Georgia 

279 

1,171 

891 

Illinois 

104 

322 

221 

Indiana 

12 

146 

105 

Louisiana 

65 

284 

161 

Maine 

2 

89 

Maryland 

386 

1,208 

972 

Massachusetts 

84 

175 

163 

Mississippi 

38 

155 

101 

Missouri 

9 

New  Jersey 

247 

’ ‘398 

‘ ‘245 

New  York 

164 

123 

139 

North  Carolina 

140 

978 

768 

Ohio 

104 

570 

382 

Pennsylvania 

178 

246 

204 

South  Carolina 

389 

574 

431 

Tennessee 

93 

328 

223 

Texas 

119 

54 

Virginia 

258 

798 

648 

United  States  (total) 

2,887 

9,320 

6,968 
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24.  EXPORTS  OF  PALM  NUTS  AND  PALM  AND  PALM-KERNEL  OIL 

(Metric  tons) 


Country 

Average,  1909-13 

1922 

1925 

1931 

Nuts 

Oil 

Nuts 

Oil 

Nuts 

Oil 

Nuts 

Oil 

Nigeria 

Sierra  Leone 

Belgian  Congo 

Dahomey 

French  Cameroon 

Brazil  

176,300 

46,489 

6,501 

34,204 

15,514 

388 

81,900 

2,970 

2,099 

12,957 

3,608 

181,591 

49,816 

49,261 

34,726 

23,007 

21,958 

89,014 

2,109 

10,675 

11,645 

2,210 

277,305 

64,246 

74,097 

45,228 

36,423 

10,910 

1,505 

8,657 

595,900 

130,168 

3,036 

18,696 

16,882 

6,275 

257,422 

55,336 

47,172 

46,953 

33,231 

14,213 

12,188 

11,128 

530,300 

118,822 

1,381 

36,583 

15,934 

5,869 

Netherland  India  

7,076 

97 

276,200 

62,262 

548 

312,800 

Portuguese  Guinea 

Total  (25  countries) 

5,755 

374,900 

32 

224,700 

401,700 

161,275 

25.  COTTON  AREA  BY  LEADING  STATES 
AND  YIELD  PER  ACRE 

28.  ESTIMATED  ORIGINAL  TONNAGE  BY 
STATES 
(Billions  tons) 

State 

Thousands  of  Acres 

Pounds, 

1931-32 

State 

Lignite 

Bituminous, 
Semi-bituminous, 
and  Sub-bituminous 

Anthracite  and 
Semi-anthracite 

Total  Production 
from  Earliest 
1 Record  to  End 
1 of  1930 

1900 

1931 

Alabama 

Arkansas 

Georgia 

Louisiana 

AAicc!iccir\Fn 

3,404 
1,743 
3,783 
1,481 
3 195 

3,271 
3,506 
3,096 
1,825 
3 994 

171 

214 

165 

191 

177 

iVXiobiooip|Ji 

l[091 

l’,208 

247 

Alabama 

68.0 

0.6 

Oklahoma. 

255 

3,376 

172 

Arkansas 

0.09 

1.4 

0.4 

0.1 

fsoiith  Carolirta 

2,195 

1,759 

213 

Colorado 

317.2 

0.1 

0.3 

T'ptiopsspp 

663 

1,053 

225 

Georgia 

0.9 

0.01 

TpYae 

7,179 

14,754 

159 

Illinois 

201.4 

2.1 

Indiana. 

53  0 

0.6 

TTnifo/I 

25,758 

38,705 

181.7 

Iowa 

29.2 

o!3 

Kansas 

30.0 

0.2 

Kentucky 

123.3 

0.9 

Maryland 

8.0 

0 2 

Michigan 

0.5 

0.04 

Missouri 

84.0 

0.2 

26.  UNITED  STATES  IMPORTS  OF  JUTE 

Montana 

315.5 

65.6 

0 1 

AND  JUTE  PRODUCTS 

New  Mexico 

191.8 

0.1 

North  Carolina 

0.2 

n 001 

Tnns 

Thmi.sianH  Dollars 

North  Dakota 

600.0 

U . UUi 
0.02 

Ohio 

94  0 

1 2 

1928 

1932 

1928 

1932 

Oklahoma 

55.0 

0.1 

Oregon 

10  0 

0.002 

Jute,  unmanu- 

Pennsylvania  

112.1 

21.0 

9.1 

factured 

59,506 

27,976 

8,773 

1,804 

Tennessee 

25.7 

0 2 

Jute  butts,  un- 

Texas  

23.0 

8.0 

0.05 

manufactured . . . 

30,543 

1,116 

2,884 

63 

Utah 

93.3 

0.1 

Jute  burlap 

276,780 

152,921 

80,087 

16,908 

Virginia 

21  1 

0 9 

0.3 

Jute  bagging 

3,057 

614 

Washington 

63  9 

0.02 

0 1 

Jute  bags  or  sacks . . 

18,834 

19,262 

4,565 

1,768 

West  Virginia 

152.5 

2.5 

Other  jute  manu- 

Wyoming  

670.7 

0.2 

factures  

10,793 

28,617 

1,911 

1,312 

Other  states 

1.0 

1.9 

0.05 

Total 

396,456 

229,892 

101,277 

22,469 

Total 

939.6 

2482 . 5 

22.4 

19.8 

27.  WORLD  EXPORT  OF  TEA 
(Millions  of  pounds) 


Country 

1900 

1920 

1931 

Country 

1900 

1920 

1931 

India 

192 

288 

343 

,Iapan .... 

43 

26 

25 

Ceylon 

149 

185 

244 

Taiwan 

20 

15 

17 

Vi Pr1  and  India 

17 

102 

127 

China 

185 

41 

93 

Total  (including  all  others) . . 

606 

658 

851 
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29.  COAL  PRODUCTION,  RESERVES,  AND 
TRADE 


Country 

Pr 

1900 

oducti 

t 

1920 

jn  (mi 
ans) 

1931 

llion 

Tons 

Per 

Capita, 

1930 

Tra 

(mill 

ton 

Im- 

ports 

,de 

lion 

is) 

Ex- 

ports 

Reserve 

(billion 

tons) 

United  States 

243 

597 

397 

3.89 

1 

16 

3,839 

Germany 

150 

252 

252 

4.40 

7 

34 

423 

United 

Kingdom. . 

229 

233 

222 

5.28 

55 

190 

France 

33 

25 

51 

1.31 

24 

4 

Russia 

15 

6 

50 

234 

Poland 

7 

38 

i^25 

12 

Japan 

7 

31 

33 

8 

Czecho- 

Slovakia. . . 

31 

30 

2.25 

2 

4 

Belgium 

23 

22 

27 

3.33 

10 

4 

China 

19 

25 

996 

India 

6 

17 

24 

79 

Netherlands. 

6 

13 

1^54 

10 

'8 

Saar 

11 

Canada 

5 

15 

11 

1,234 

Union  of  So. 

Africa 

1 

10 

11 

56 

Spain 

3 

6 

8 

o^si 

i 

Australia 

6 

13 

7 

' i66 

Austria- 

Hungary  . . 

39 

Colombia 

' ' '27 

Austria 

0.48 

5 

54 

Irish  Free 

State 

3 

Portugal .... 

0.04 

1 

Greece 

1 

Denmark .... 

4 

Yugoslavia. . 

0.37 

1 

Argentina . . . 

3 

Turkey 

0.11 

Africa 

58 

Asia 

1,280 

Europe 

784 

Oceania 

170 

North 

America  . . 

5,073 

South 

America  . . 

32 

World 

7,398 

30.  COPPER  PRODUCED 
(Thousand  tons) 


State 

1880 

1900 

1920 

1929 

1931 

Alaska 

33 

20 

12 

Arizona 

1 

59 

276 

415 

200 

California 

1 

14 

6 

17 

4 

Michigan 

25 

73 

77 

93 

53 

Montana 

1 

135 

89 

150 

87 

Nevada 

28 

69 

36 

New  Mexico 

' '2 

26 

50 

33 

Utah 

9 

55 

163 

81 

United  States  (total) 

30 

303 

605 

1026 

525 

31.  PRODUCTION  OF  COAL  BY  LEADING 
STATES 


(Million  tons) 


State 

1910 

1930 

Total, 
End  of 
1930 

Bituminous: 

Pennsylvania 

151 

124 

5,234 

West  Virginia 

62 

121 

2,535 

Illinois 

46 

54 

2,102 

Kentucky 

15 

51 

925 

Ohio 

34 

23 

1,191 

Indiana 

18 

16 

614 

Alabama 

16 

16 

557 

Total  bituminous 

417 

468 

15,932 

Anthracite: 

Pennsylvania 

84 

69 

3,862 

Grand  total 

502 

537 

19,793 

32.  WORLD  PRODUCTION  OF  CRUDE 
PETROLEUM 


(Millions  of  barrels  of  42  United  States  gallons) 


Country 

1910 

1920 

1932 

United  States 

210 

443 

782 

U.  S.  S.  R.  (Russia) 

70 

25 

155 

Venezuela 

116 

Rumania 

10 

”7 

54 

Persia 

12 

49 

Netherland  India 

11 

18 

39 

Mexico 

4 

157 

33 

World  total 

328 

689 

1,306 

33.  WORLD  PRODUCTION  OF  GOLD  BY 
DECADES 
(Million  fine  ounces) 


1851 

1871 

1891 

1901 

1921 

Country 

to 

to 

to 

to 

to 

1860 

1880 

1900 

1910 

1930 

United  States . ^ 

f Quantity. . 

1 Percentage 

27 

41 

19 

34 

25 

24 

42 

23 

12 

Australia 

( Quantity. . 

1 Percentage 

24 

38 

15 

26 

22 

21 

33 

18 

U.  S.  S.  R.  1 

1 Quantity. . 

8 

12 

12 

13 

*8 

(Russia)  . . . 1 

Percentage 

13 

22 

12 

7 

4 

Colombia ( 

1 Quantity. . 

1 Percentage 

1 

2 

1 

3 

Brazil ( 

1 Quantity. . 

1 Percentage 

1 

1 

New  , 

f Quantity. . 

4 

Zealand . . . . 1 

1 Percentage 

7 

Canada ( 

I Quantity. . 

1 Percentage 

4 

4 

7 

4 

16 

9 

Union  of  South  j 

1 Quantity. . 

19 

48 

95 

Africa 1 

1 Percentage 

19 

26 

51 

Mexico < 

1 Quantity. . 

1 Percentage 

7 

4 

World j 

1 Quantity. . 
[ Percentage 

65 

57 

102 

184 

186 
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34.  PRODUCTION  OF  COPPER  BY 
COUNTRIES 


(Thousand  tons) 


Country 

1881 

1900 

1929 

1931 

United  States 

36 

303 

1,026 

525 

Belgian  Congo 

151 

169 

Chile 

43 

29 

349 

248 

Canada 

1 

9 

121 

146 

Japan 

4 

31 

83 

84 

Mexico 

25 

87 

58 

U.  S.  S.  R.  (Russia) 

41 

53 

Peru 

”i 

’ 9 

60 

49 

Spain  and  Portugal 

43 

59 

54 

37 

Germany 

14 

23 

32 

31 

World  total 

181 

545 

2,128 

1,501 

35.  GOLD  PRODUCTION  IN  LEADING 
STATES 

(Thousand  fine  ounces) 


State 

1880 

1900 

1920 

1930 

California 

847 

765 

716 

457 

Nevada 

232 

97 

175 

149 

South  Dakota 

174 

299 

210 

407 

Colorado 

155 

1,395 

363 

219 

Montana 

116 

227 

92 

43 

Maska 

395 

413 

410 

Arizona 

19 

203 

240 

169 

Utah 

10 

192 

103 

208 

United  States  (total) . 

1,742 

3,830 

2,414 

2,318 

38.  SILVER  PRODUCTION  BY  COUNTRIES 
(Million  fine  ounces) 


Country 

1900 

1928 

1931 

United  States 

58 

58 

32 

Mexico 

57 

109 

86 

Australia 

13 

10 

Bolivia 

11 

Peru 

7 

'22 

' '9 

Canada 

22 

21 

India 

7 

World 

174 

258 

196 

39.  PRODUCTION  OF  ALUMINUM  BY 
COUNTRIES 
(Thousand  metric  tons) 


Country 

1912 

1925 

1930 

United  States 

20 

64 

104 

Canada 

8 

14 

35 

France 

13 

18 

29 

Switzerland 

1 

21 

21 

Germany 

12 

27 

30 

Austria-Hungary 

United  Kingdom 

8 

10 

14 

Norway 

2 

21 

27 

Austria 

3 

4 

Italy 

2 

8 

World  (total) 

63 

180 

272 

36.  GOLD  AND  SILVER  PRODUCTION  BY 


(Million  fine  ounces) 

State 

1901 

1928 

1931 

Country 

Gold 

Silver 

Missouri 

Idaho 

Utah 

Colorado 

United  States  (total) . 

79,654 

49,870 

73,265 

195,393 

145,323 

145,915 

26,751 

160,121 

99,365 

79,212 

6,884 

Union  of  South  Africa 

United  States 

Australia 

251 

220 

148 

93 

48 

38 

38 

34 

22 

10 

7 

3,i66 

486 

“93 

'6li 

5,446 

1,585 

1,408 

513 

325 

297 

250 

U.  S.  S.  R.  (Russia) 

Colombia 

284,797 

627,153 

404,622 

Canada 

Mexico 

New  Zealand 

T?  nl  i VI  j) 

41.  PRODUCTION  OF  ZINC 
(Tons) 

Peru 

nprmnny 

State 

1900 

1928 

1931 

Austria 

New  Jersey 

99,871 

180,252 

107,251 

94,285 

78,132 

39,051 

Chile 

Oklahoma 

Japan 

Kansas 

62,136 

World  (total) 

United  States  (total) . 

1,063 

15,124 

123,886 

695,170 

410,318 

40. 


PRODUCTION  OF  LEAD 
(Tons) 


37.  SULPHUR  PRODUCTION  BY  COUNTRIES 


(Thousand  tons) 


Country 

1900 

1931 

Country 

1900 

1931 

United  States 

Italy 

Japan 

Chiie 

3 

535 

14 

2 

2,129 

348 

60 

14 

Spain 

1 

10 

World  (total) 

555 

2,561 
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42.  OCCUPATIONS  IN  UNITED  STATES 


1840 

1890 

1930 

Percentage  of  persons  10  years 
of  age  and  over  gainfully 
employed  in: 

Agriculture 

77.5 

39.7* 

21.4 

Manufacture  and  mechanical 
industries 

16.5 

22.4 

28.9 

Trade,  transportation,  and 
communication 

4.3 

14.6 

20.4 

* Includes  fishing  and  mining. 


43.  IMPORTANCE  OF  TEXTILES  TO  UNITED 
KINGDOM 


1856 

1900 

1930 

Percentage  which  textiles  form 
of  total  exports 

36.4 

24.5 

17.1 

Value  of  textile  exports  (mil- 
lion pounds  sterling) 

42 

71 

98 

Value  of  total  exports  (million 
pounds  sterling) 

116 

291 

571 

44.  CACAO  EXPORTS  BY  COUNTRIES 
(Metric  tons) 


Country 

1890 

1910 

1931 

Gold  Coast 

13 

22,989 

241,336 

Nigeria 

21 

2,978 

50,047 

Sao  Tome 

7,023 

36,148 

12,000 

Ivory  Coast 

0 

8 

20,000 

Cameroons 

120 

3,431 

12,500 

Fernando  Po 

500 

2,445 

10,000 

Brazil 

10,846 

29,158 

70,000 

Ecuador 

18,956 

36,305 

15,000 

Trinidad 

13,550 

26,240 

29,717 

Venezuela 

7,712 

17,360 

20,000 

Dominican  Republic 

1,660 

16,623 

26,000 

World 

76,933 

218,499 

543,000 

45.  WORLD  PRODUCTION  OF  SUGAR 
(Thousand  tons) 


1870 

1890 

1910 

1920 

1930 

Cane 

1,585 

831 

2,069 

3,633 

9,870 

8,964 

14,225 

5,321 

19,116 

12,742 

Beet 

Total  imports  into 
United  States . . 

639 

1,742 

2,789 

4,305 

5,020 

46.  EXPORTS  OF  COCONUTS 
(Metric  tons) 


Jamaica 35,716 

Portuguese  India 31,334 

Ceylon 34,002 

Philippine  Islands 16,822 

Panama 7,446 

Trinidad  and  Tobago 5,886 


47.  • SOME  SUGAR  STATISTICS 
(Production  in  terms  of  raw  sugar;  exports,  both  raw 
and  refined) 

(Thousand  short  tons) 


Country 

Production 

Exports 

1930-31 

1932-33 

1930 

1932 

India 

3,604 

5,209 

48 

0.4 

Cuba 

3,495 

2,234 

3,598 

2,890 

Netherland  India 

3,245 

1,497 

2,469 

1,668 

Germany 

2,808 

1,193 

328 

90 

U.  S.  S.  R.  (Russia)  . . . 

1,914 

1,102 

112 

84 

France 

1,324 

1,088 

309 

312 

United  States:  Cane.  . . 

(184) 

(223) 

Beet 

(1,298) 

(1,406) 

Total . . . 

1,482 

1,629 

78 

49 

Czechoslovakia 

1,260 

695 

572 

435 

Brazil 

1,033 

1,080 

93 

45 

Hawaii 

989 

1,009 

866 

1,471 

Philippines 

958 

1,180 

820 

1,121 

Poland 

863 

460 

435 

204 

World 

31,858 

26,777 

11,698 

9,211 

48.  EXPORTS  OF  RUBBER 
(Thousand  tons) 


Middle  Eastern  Plantation: 

British  Malaya 445 

Netherland  India 275 

Ceylon 63 

British  Borneo 18 

French  Indo-China 16 

Siam 7 

India,  including  Burma 4 

Total  Middle  Eastern  Plantation 828 

American: 

Amazon 10 

Total  American 10 

Africa 2 

World  Total 840 


49.  RUBBER  IMPORTS  BY  COUNTRIES 


(Thousand  tons) 


Country 

1931 

1933 

United  States 

476 

398 

United  Kingdom 

85 

73 

Japan 

43 

62 

France 

46 

60 

Germanv 

40 

53 

U.  S.  S.  R.  (Russia) 

27 

27 

Italy 

10 

21 

Canada 

25 

19 

Australia 

8 

15 

Belgium 

11 

11 
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50.  WORLD  PRODUCTION  OF  RUBBER 

(Tons) 


Year 

Planta- 

tions 

Wild 

Total 

Amazon 

Rest 

1900 

4 

26,750 

27,136 

53,890 

1905 

145 

35,000 

27,000 

62,145 

1910 

10,916 

37,938 

45,096 

93,950 

1915. 

116,370 

34,610 

19,846 

170,826 

1920 

305,106 

23,216 

13,711 

342,033 

1925 

488,825 

25,298 

14,362 

528,485 

1930 

797,731 

14,260 

5,740 

817,731 

1933 

828,000 

10,000 

2,000 

840,000 

51.  VALUE  OF  TEXTILE  MANUFACTURE 
AND  TRADE 


(Millions  of  dollars) 


Country 

Produc- 

tion 

Imports 

Exports 

United  States 

4,910 

362 

98 

104 

Canada 

112 

Mexico 

91 

18 

United  Kingdom 

3,860 

148 

476’ 

Germany 

58 

216 

Belgium 

42 

3 

France 

41 

258 

Czechoslovakia 

14 

100 

Switzerland 

26 

58 

Italy 

32 

120 

52.  AUTOMOBILE  PRODUCTION  IN 
UNITED  STATES 


State 

Establish- 

ments 

Products 
(millions 
of  dollars) 

Michigan 

40 

1,550 

387 

Ohio 

35 

Missouri . . - 

8 

247 

New  York 

18 

232 

Wisconsin 

15 

219 

Indiana 

15 

208 

California 

23 

138 

New  Jersey 

6 

132 

Pennsylvania 

14 

100 

Illinois 

19 

62 

United  States  (total) 

244 

3,723 

53.  CRUDE  RUBBER  IMPORTS  BY 
COUNTRIES 


(Thousand  tons) 


Country 

Average 

1910-14 

1931 

United  States 

51 

502 

United  Kingdom 

20 

85 

Germany 

15 

40 

France 

5 

46 

Canada 

2 

25 

Japan 

1 

43 

Italy 

3 

10 

54.  EXPORTS  OF  COPRA 


(Metric  tons) 

Netherland  India 360,171 

British  Malaya 190,850 

Philippine  Islands 174,239 

Ceylon 95,372 

New  Guinea 63,303 

Fiji  Islands 24,265 

Mozambique 21,941 

Solomon  Islands 21,549 

55.  EXPORTS  OF  COCONUT  OIL 
(Metric  tons) 

Philippine  Islands 164,970 

Ceylon 48,911 

Netherlands 39,725 

Denmark 19,676 

British  Malaya 10,341 

France 9,020 

Germany 8,979 

Netherland  India 4,858 


56.  LEADING  EXPORTS  OF  THE 
UNITED  STATES 
(Millions  of  dollars) 


Commodity 

1928 

1933 

Cotton,  unmanufactured 

920.0 

398.2 

Petroleum  and  products 

525.9 

200.0 

Machinery 

492.7 

132.5 

Automobiles,  parts  and  accessories . . 

501.6 

90.6 

Passenger  cars  and  trucks 

354.9 

52.2 

Tobacco,  unmanufactured 

154.5 

82.9 

Chemicals  and  related  products .... 

137.3 

76.8 

Fruits  and  nuts 

129.3 

69.7 

Dried  and  evaporated  fruit 

39.6 

21.8 

Canned  fruit 

26.8 

17.1 

Fresh  apples 

26.7 

13.1 

Packing-house  products 

186.6 

65.8 

Iron  and  steel  mill  products 

179.6 

45.5 

Coal  and  coke 

99.5 

40.4 

Cotton  manufactures,  including 

yams 

134.6 

39.4 

Cloth,  duck,  tire  fabric 

79.3 

23.5 

Sawmill  products 

108.8 

32.3 

Boards  and  timber 

108.0 

32.2 

Copper,  including  ore  and  manu- 

factures   

169.8 

24.9 

Iron  and  steel  advanced  manufac- 

tures   

85.0 

20.0 

Wheat,  including  flour 

193.7 

18.6 

Wheat,  grain 

119.9 

4.8 

Rubber  and  manufactures 

69.5 

17.8 

Automobile  casings 

31.1 

9.0 

Furs  and  manufactures 

39.5 

15.3 

Naval  stores,  gums,  and  resins 

26.4 

14.7 

Paper  and  manufactures 

30.8 

14.6 

Leather 

55.2 

13.8 

Photographic  and  projection  goods . . 

21.5 

12.5 

Wood  manufactures,  advanced 

37.5 

11.6 

Books  and  printed  matter 

24.2 

11.4 

Sulphur,  crude 

14.3 

9.9 

Oil  cake  and  meal 

27.2 

8.6 

Vegetables  and  preparations 

22.7 

7.5 

Fish 

20.8 

7.4 

Tobacco  manufactures 

24.7 

6.7 

Soap  and  toilet  preparations 

15.7 

5.4 

Silk  manufactures 

18.6 

4.9 

Dairy  products 

18.5 

4.0 

All  others 

544.1 

144.5 

Total  Exports  of  United  States . . . 

5,030.1 

1,647.2 
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57.  SOME  IMPORTANT  STATISTICS  CONCERNING  THE  OCCUPATIONS  OF  PEOPLES  IN 

OF  THE 


Country 

Distribution  of  Persons  in  Gainful 
Occupations.  Given  in  Percentage 
of  Total  Employed. 

Latest  Available  Data 

Bushels  of  Grain 
Produced  per  Capita, 
1931 

Yield  of  Wheat,  Bushels 
per  Acre,  Latest  3-Year 
[ Average  Available 

Cattle  per  Capita, 
1932,  or  Latest 
Availabie 

Hogs,  Sheep,  and 
Goats  per  Capita, 
1931,  0/  Latest 
Available 

Tons  (metric)  of  Coal 
and  Lignite  Mined  per 
Capita,  1932 

Developed  Water 
Power  in  Thousands  of 
Horse  Power,  1931 

Available  Water  Power 
in  Thousands  of 
Horse  Power,  1931 

Agriculture, 
Forestry,  and 
Fisheries 

Manufacturing 
and  Mechanical 
Industries 

Extraction 
of  Minerals 

Trade  and 
Transportation 

Europe: 

Austria 

31.9 

33 

.3 

12.2 

10 

25.3 

0.3 

0.4 

0.5 

700 

1,660 

Belgium 

19.1 

39.9 

6.6 

18.3 

11 

37.8 

0.2 

0.2 

2.6 

Bulgaria 

81.0 

8.9 

0.3 

5.4 

23 

18.9 

0.4 

1.8 

0.2 

■ ’50 

1,266 

Czechoslovakia 

40.3 

34.1 

2.7 

10.0 

16 

26.1 

0.3 

0.3 

2.0 

155 

1,000 

Denmark 

34.8 

27.0 

16.7 

36 

42.5 

0.9 

1.6 

11 

20 

Estonia 

22 

16.3 

0 6 

0.7 

19 

125 

Finland 

63.4 

14.4 

7.4 

18 

24.5 

0.5 

0.4 

250 

1,800 

France 

38.3 

31.2 

2.0 

11.4 

17 

23.6 

0.4 

0.4 

i'.i' 

2,300 

5,400 

Germany 

30.5 

38.1 

3.2 

16.4 

15 

32.5 

0.3 

0.5 

3.5 

2,000 

2,000 

G.  Britain  and  N.  Ireland. 

6.8 

39.7 

7.5 

20.9 

5 

32.8 

0.2 

0.7 

4.6 

400 

850 

Greece 

5 

12.6 

0.1 

1.9 

8 

250 

Hungary. 

58^2 

i.'i 

’8.'2 

22 

19.3 

0.2 

0.5 

0.5 

3 

175 

Irish  Free  State 

14 

39  1 

1 4 

1.7 

Italy 

56.1 

24!6 

oie 

li'.i 

10 

22  3 

1 0.2 

0.4 

4,840 

3,800 

Latvia 

22 

19.5 

0 6 

0.9 

Lithuania 

26 

17.8 

0.5 

1.1 

Netherlands 

23.6 

36  !i 

'i'.i 

21.3 

5 

41.1 

0.3 

0.3 

1.6 

1 

17 

Norway 

35.3 

26 

.5 

21.8 

5 

24.9 

0.5 

0.8 

1,900 

9,500 

Poland 

75.9 

8.7 

0.7 

5.6 

17 

15.5 

0.3 

0.3 

6!9’ 

90 

1,400 

Portugal 

57.5 

21.5 

0.4 

9.1 

7 

11.6 

0.1 

1.0 

0.03 

48 

300 

Rumania 

79.5 

7.8 

0.2 

4.5 

28 

13.0 

0.3 

0.9 

0.1 

109 

1,600 

Spain 

14 

13.4 

0.2 

1.3 

0.3 

1,000 

4,000 

Sweden 

40  Y 

30’2 

’6;8 

U.3 

22 

31.8 

0.5 

0.4 

0.06 

1,675 

5,000 

Switzerland 

25.9 

44.1 

0.3 

16.6 

2 

31.2 

0.4 

0.3 

0.001 

2,300 

2,500 

Turkey  (Europe  and  Asia) 

17 

10.9 

0.4 

1.6 

0.08 

U.  S.  S.  R.  (Europe  and  Asia) 

86  .'7 

■ ■ 6 

.i" ' 

'3.0 

22 

9.9 

0.3 

0.7 

0.3 

446 

16,425 

Yugoslavia 

19 

16.1 

0.3 

1.0 

0.4 

212 

3,000 

Other  Countries: 

Argentina 

16.8 

26.6 

12.8 

51 

13.3 

2.8 

4.6 

35 

5,000 

Australia 

22.9 

31.2 

'2.9 

24.3 

26 

12.8 

1.9 

17.1 

i!6‘ 

2 

6,000 

Canada 

35.0 

26.9 

1.6 

20.8 

78 

13.0 

0.8 

0.8 

1.1 

6,125 

18,000 

Egypt 

69.2 

8.4 

7.4 

10 

28.5 

0.1 

0.1 

600 

India 

72.3 

11.2 

ois 

7.3 

8 

10.5 

0.6 

0.3 

oios 

’“366 

27,000 

Japan 

9 

25.3 

0.02 

0.01 

0.4 

3,500 

6,000 

Mexico 

6 

9.8 

0.2 

0.6 

0.06 

494 

6,000 

United  States 

21.9 

28.9 

’2;o 

2o!4 

39  ' 

13.5 

0.5 

0.9 

2.6 

14,885 

38,000 

58.  CUT,  CONSUMPTION,  AND  STAND  OF  LUMBER  IN  THE  UNITED  STATES 

(Millions  of  feet,  board  measure) 


Groups  of  States 

Cut,  Aggregate  of  Ten  Years, 
1920-29,  Inclusive 

Consumption,  One  Year,  1928 

Stand  of  Saw-timber,  1930 

Total 

Softwood 

Hardwood 

Total 

Softwood 

Hardwood 

Total 

Softwood 

Hardwood 

l;ortheastern  States. . . 

15,642 

9,470 

6,172 

8,306 

6,949 

1,357 

82,644 

40,815 

41,829 

Southern  States 

187,264 

139,427 

47,837 

8,977 

6,735 

2,242 

220,997 

124,219 

96,778 

North  Central  States. . 

29,833 

12,389 

17,444 

11,083 

8,183 

2,900 

53,398 

12,772 

40,626 

Western  States 

138,632 

138,462 

170 

7,015 

6,914 

101 

1,310,764 

1,308,044 

2,720 

Total  United  States . 

371,371 

299,748 

71,623 

35,381 

28,781 

6,600 

1,667,803 

1,485,850 

181,953 
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PRINCIPAL  EUROPEAN  COUNTRIES  AND  COUNTRIES  REPRESENTATIVE  OF  OTHER  PARTS 


WORLD 


Value  of  Manufactures 
per  Capita  (dollars), 
Latest  Available  Data 

Number  of  Persons  per 
Cotton  Spindle,  1932 

Number  of  Persons  per 
Telephone  Instrument, 
1930 

Number  of  Persons  per 
Automobile,  1933 

Railway  Mileage,  1930 

Freight,  Ton  Miles  per 
Capita,  1930 

Merchant  Marine 
(thousands  of  gross 
tons),  1933-34 

Imports  from  United 
States  (thousand 
dollars),  1932  (Foreign 
Countries’  Figures) 

Exports  to  United 
States  (thousand 
dollars),  1932  (Foreign 
Countries’  Figures) 

Number  of  Persons 
in  All  Schools  per  100 
Population,  Latest 
Available  Years 

Country 

8.8 

29 

195 

4,157 

351 

7,908 

2,119 

13 

Europe 

3.8 

26 

45 

2,997 

461 

456 

39,543 

19,878 

15 

Belgium 

333 

2,009 

1,825 

92 

464 

192 

14 

Bulgaria 

4.1 

105 

150 

6,880 

31,872 

14,978 

14 

Czechoslovakia 

10 

30 

3,291 

l,i68 

16,479 

1,071 

15 

Denmark 

70 

365 

1,180 

153 

126 

992 

413 

11 

Estonia 

41 

29 

120 

3,196 

270 

421 

4,166 

6,882 

11 

108 

4.1 

36 

23 

39,725 

707 

3,512 

114,403 

37,530 

12 

France 

6.3 

20 

105 

33,466 

495 

3,901 

140,968 

66,982 

16 

Germany 

333 

0.9 

23 

28 

20,403 

393 

18,701 

293,772 

53,318 

17 

. G.  Britain  and  N.  Ireland 

11 

435 

413 

1,557 

12 

1,417 

9,041 

4,028 

12 

Greece 

41 

81 

543 

5,390 

2,471 

465 

14 

Hungary 

40 

96 

60 

3,027 

4,629 

362 

18 

Irish  Free  State 

’Y8 

109 

129 

13,653 

‘iS6 

3',i50 

57,006 

32,717 

12 

‘ ‘45 

39 

593 

1,712 

131 

198 

611 

166 

12 

Latvia 

8 

163 

1,022 

1,056 

80 

635 

104 

11 

Lithuania 

, 52 

24 

61 

2,285 

2,765 

34,459 

11,761 

16 

Netherlands 

15 

54 

2,407 

121 

4,080 

16,548 

8,341 

15 

Norway 

is.9 

156 

1,273 

12,179 

396 

67 

11,663 

1,126 

13 

181 

134 

2,128 

266 

8,526 

1,595 

6 

“11 

322 

610 

6,917 

ii7 

93 

3,481 

204 

12 

Rumania 

ii’6 

107 

149 

9,671 

1,232 

31,095 

10,089 

12 

Spain 

'i78 

12 

42 

10,445 

■436 

1,675 

44,977 

33,573 

13 

Sweden 

’3;i 

14 

44 

3,354 

337 

22,183 

10,628 

14 

Switzerland 

641 

3,133 

3,305 

'I88 

1,072 

5,719 

3 

.Turkey  (Europe  and  Asia) 

18^6 

426 

2,915 

50,269 

'577 

843 

16,307 

8,762 

12 

U.  S.  S.  R.  (Europe  and  Asia) 

196 

1,211 

6,296 

108 

374 

2,076 

476 

10 

Yugoslavia 

38 

38 

24,805 

342 

32,532 

25,853 

12 

Other  Countries 

i33 

12 

12 

27,477 

'558 

642 

27,378 

5,960 

20 

Australia 

260 

's.i 

7 

9 

42,075 

2,703 

1,416 

232,262 

149,698 

25 

Canada 

338 

485 

2,072 

48 

3,137 

4,793 

4 

Egypt 

3i;9 

6,082 

2,908 

42,281 

"59 

200 

27,502 

26,741 

4 

’ 38 

8.5 

80 

650 

13,420 

111 

4,258 

143,326 

125,131 

16 

Japan 

26 

19.9 

180 

191 

14,439 

115 

42 

36,768 

63,405 

10 

Mexico 

331 

3.9 

6 

5 

260,440 

3,142 

13,358 

24 

United  States 

59.  MERCHANT  MARINE  OF  THE  WORLD 
AND  PRINCIPAL  COUNTRIES 


Country 

Thousands 

of 

Gross  Tons 

Gross  Tons 
per 

Capita 

United  Kingdom 

18,701 

13,358 

4,258 

3,901 

3,512 

3,150 

2,765 

3,077 

1,675 

4,080 

8,787 

0.44 

United  States 

0.11 

Japan 

0.07 

Germany 

0.07 

France 

0.09 

Italy 

0.08 

Netherlands 

0.39 

British  Dominions 

Sweden 

6*28 

Norway 

1.44 

All  other 

60.  ESTIMATED  PRODUCTION  OF  MEAT  BY 


COUNTRIES 
(Million  pounds) 

United  States 16,803 

Germany 6,311 

Argentina 4,258 

France 3,517 

United  Kingdom 2,960 

61.  ESTIMATED  CONSUMPTION  OF  MEAT 
AND  LARD  BY  COUNTRIES 
(Million  pounds) 

United  States 18,363 

Germany 7,454 

Argentina 3,399 

France 3,607 

United  Kingdom 5,715 
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62.  COUNTRIES  OF  THE  WORLD.  Area  in  square  miles,  total  population,  population  per  square 
mile,  value  of  trade  with  the  United  States,  and  value  of  total  imports  and  exports. 


Country 

Year 

Area, 

Square  Miles 

Total 

Population 

(thousands) 

Population 

per 

Square  Mile 

Millions  of  Dollars 

1928 

Trade 

with 

United 

States 

1932 

Trade 

with 

United 

States 

Total 

Imports 

and 

Exports 

North  America 

177,500 

Alaska 

1930 

586,400 

59 

0.1 

104.4 

49.8 

50.3 

Bermuda 

1932 

19 

28 

1,526.3 

4.9 

3.2 

7.1 

Canada  (land  area) 

1931 

3,542,049 

10,374 

2.9 

1,312.0 

380.0 

840.8 

Alberta 

1931 

250,925 

732 

2.9 

British  Columbia 

1931 

353;416 

694 

2.0 

Manitoba 

1931 

23i;926 

700 

3.0 

1931 

27!911 

408 

14.6 

Northwest  Territories 

1931 

1,258,217 

7 

0.006 

Nova  Scotia 

1931 

' 2i;068 

513 

23.7 

Ontario 

1931 

365,880 

3,432 

9.4 

1931 

2'184 

88 

40.3 

1931 

583,895 

2,874 

4.9 

Saskatchewan 

1931 

240'000 

922 

3.8 

Yukon  Territory 

1931 

206,427 

4 

0.02 

Central  America 

212;012 

13,118 

British  Honduras 

1931 

8,598 

651 

5.9 

5.7 

1.5 

6.8 

Costa  Rica 

1932 

23,000 

6,540 

23.0 

13.3 

7.8 

14.1 

Guatemala 

1932 

42,364 

2,195 

52.4 

24.5 

7.0 

18.2 

Honduras 

1930 

46,250 

860 

18.6 

21.9 

18.3 

26.0 

Nicaragua 

1930 

49,500 

925 

18.7 

11.8 

5.1 

8.0 

Panama 

1930 

28,575 

467 

16.3 

13.0 

7.3 

10.9 

Panama  Canal  Zone 

1931 

549 

42 

71.9 

Salvador 

1930 

13,176 

1,438 

109.1 

15.0 

5.3 

10.5 

Greenland 

1931 

46,740 

17 

0.4 

2.1 

Mexico 

1930 

760,290 

16,525 

21.7 

367.0 

100.2 

154.6 

Newfoundland 

1931 

42,734 

277 

6.5 

1 17  K 

13.8 

40.5 

Labrador 

1931 

110,000 

4 

0.4 

> li  .0 

United  States  (land  area) 

1932 

2,973,776 

124,822 

42.0 

2,933.8 

West  Indies 

95,800 

12,045 

Bahama  Islands 

1932 

4,404 

61 

13.8 

4.2 

Cuba 

1931 

44,164 

3,962 

89.7 

414.0 

85. i 

131.7 

Dominican  Republic 

1932 

19,332 

1,275 

64.7 

28.4 

7.5 

19.0 

Haiti 

1929 

10,204 

2,550 

249.9 

13.5 

5.8 

14.7 

Jamaica 

1932 

4,450 

1,051 

236.1 

18.3 

6.0 

27.0 

Puerto  Rico 

1931 

3,435 

1,574 

458.2 

186.3 

123.1 

132.5 

Virgin  Islands 

1930 

133 

22 

165.4 

3.5 

1.3 

2.5 

British  West  Indies  (including 

Jamaica) 

1931 

12,611 

2,023 

160.4 

141.5 

14.7 

86.4 

French  West  Indies 

1931 

1,068 

506 

475.6 

2.4 

29  0 

Netherland  West  Indies 

1931 

403 

72 

188.6 

30.7 

129.8 

South  America 

85,000 

Argentina 

1931 

1,079,965 

11,659 

10.8 

260.7 

58.4 

546.1 

Bolivia 

1931 

514,600 

3,052 

5.9 

10.9 

3.9 

15.1 

Brazil 

1931 

3,286,170 

41,478 

12.6 

310.5 

116.1 

288.7 

Chile 

1932 

286,396 

4,402 

15.2 

107.7 

11.7 

44.6 

Colombia 

1932 

444,100 

8,828 

18.9 

146.6 

63.9 

96.1 

Ecuador 

1931 

110,000 

2,500 

22.7 

9.1 

5.5 

14.9 

Falkland  Islands 

1931 

5,618 

3 

0.5 

Guiana,  British 

1931 

89,480 

311 

3.5 

2.5 

0.9 

12.4 

Guiana,  French 

1931 

34,749 

29 

1.4 

0.2 

0.1 

2.6 

Paraguay 

1930 

176,000 

852 

4.8 

2.3 

0.5 

11.3 

Peru 

1930 

524,800 

6,237 

11.9 

65.1 

11.4 

58.0 

Surinam  (Netherland  Guiana) 

1931 

54,305 

155 

2.9 

2.6 

1.3 

4.0 

Uruguay 

1931 

72,172 

1,938 

26.8 

33.3 

3.7 

52.4 

Venezuela 

1932 

393,976 

3,262 

8.2 

63.3 

30.7 

118.0 

Europe 

535,000 

Albania 

1930 

10,629 

1,003 

94.4 

0.2 

7.1 

Andorra 

191 

5 

26.2 

Austria 

1931 

32,377 

6,733 

207.6 

29.3 

10.0 

302.3 

Belgium 

1931 

11,754 

8,159 

688.4 

146.7 

59.4 

864.0 
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Millions  of  Dollars 

i a 

Total 

Population 

1928 

1932 

Country 

Year 

Square  Miles 

Population 

per 

Trade 

Trade 

Total 

(thousands) 

Square  Mile 

with 

with 

Imports 

United 

United 

and 

States 

States 

Exports 

Europe — Continued 

Bulgaria 

1932 

39,825 

6,128 

151.4 

1.2 

0.7 

49.3 

Czechoslovakia 

1932 

54,196 

14,915 

273.9 

66.3 

46.9 

438.0 

1929 

754 

408 

541.1 

Denmark  (excluding  Faeroerne) .... 

1932 

16,576 

3,590 

215.1 

69.0 

17.6 

428.1 

1930 

540 

24 

44.4 

Estonia 

1933 

18,358 

1,124 

61.0 

4.0 

1.4 

21.3 

Finland 

1931 

132,578 

3,667 

27.6 

33.2 

11.0 

126.1 

France  (total) 

1931 

212,736 

41,835 

196.7 

580.7 

151.9 

1,941.2 

1931 

3,367 

297 

88.2 

Germany 

1932 

180,986 

64,776 

357.9 

676.9 

208.0 

2,478.7 

Gibraltar  ^British)  

1931 

2 

21 

10,686.0 

Great  Britain  and  Northern  Ireland. 

1931 

94,281 

46,189 

489.9 

1,195.0 

347.1 

3,924.0 

England 

1931 

50,327 

37,355 

742.2 

Scotland 

1931 

30'405 

4,843 

159.5 

Wales 

1931 

8,016 

2,593 

323.5 

1931 

5,237 

1,257 

240.0 

Channel  Islands 

1931 

75 

93 

1,240.8 

Isle  of  Man 

1931 

221 

49 

223.2 

Greece  (total) 

1932 

50,270 

6,483 

127.3 

36.5 

13.1 

65.0 

Crete 

1928 

3,195 

386 

121.1 

Hungary 

1932 

35,875 

8,781 

243.5 

4.9 

2.9 

116.4 

Iceland 

1930 

39,709 

109 

2.7 

0.3 

0.4 

12.3 

Irish  Free  State 

1932 

26,601 

2,974 

111.2 

24.8 

5.0 

243.7 

Italy  (total) 

1932 

119,744 

41,814 

344.3 

289.1 

89.7 

773.0 

Sardinia 

1931 

9,299 

973 

104.6 

Sicily 

1931 

9,935 

3,897 

392.2 

Latvia 

1932 

25,402 

1,920 

75.5 

2.4 

0.8 

34.9 

Liechtenstein 

1930 

65 

10 

157.1 

Lithuania 

1933 

21,490 

2,422 

111.4 

1.9 

0.7 

35.6 

Luxembourg 

1931 

999 

300 

301.3 

Malta  (British) 

1931 

122 

242 

1,980.5 

12.9 

Monaco 

1928 

8 

25 

3,125.0 

Netherlands 

1933 

13,214 

8,183 

607.7 

133.8 

46.2 

862.5 

Norway 

1932 

119,148 

2,831 

23.6 

56.1 

24.9 

228.6 

Poland 

1932 

149,957 

32,176 

214.2 

43.9 

12.8 

218.3 

Portugal  (total) 

1931 

35,880 

6,717 

187.2 

15.2 

10.1 

81.5 

Azores 

1930 

924 

254 

275  0 

Madeira  Islands 

1930 

314 

210 

675.8 

Rumania 

1931 

113,887 

18,166 

158.3 

3.7 

170.8 

San  Marino 

1932 

38 

14 

368.4 

Spain  (total) 

1932 

194,237 

23,656 

121.8 

118.3 

41.2 

330.6 

Balearic  Isles . ; 

1932 

1,908 

368 

192.8 

Canary  Islands 

1932 

2,807 

565 

201.3 

Sweden 

1932 

158,510 

6,190 

38.7 

100.6 

78.6 

388.3 

Switzerland 

1932 

15,944 

4,120 

256.2 

82.8 

32.8 

478.1 

Turkey  in  Europe  (see  Asia) 

1930 

9,257 

1,072 

115.8 

U.  S.  S.  R.  (Soviet  Union)  (see  Asia) . 

1933 

8,244,228 

165,700 

19.7 

86.9 

25.1 

650.2 

Russia  S.  F.  S.  R.  (Europe  and 

Asia) 

1931 

7,628,546 

110,933 

14.5 

Transcaucasian  S.  F.  S.  R 

1931 

71,232 

6,427 

90.2 

White  Russia  S.  S.  R 

1931 

48,954 

5,246 

107  2 

Ukraine  S.  S.  R 

1931 

174,413 

31,403 

180.0 

Yugoslavia 

1931 

96,010 

13,931 

145.0 

5.3 

2.6 

97.0 

Asia 

1,100,000 

Afghanistan  (estimated) 

250,000 

11,000 

27.9 

Arabia  (estimated) 

1,000,000 

7,000 

7 0 

Aden  Protectorate  (British) 

9,000 

100 

11.1 

3.5 

0^6 

26.3 

Oman 

82,000 

500 

6.1 

Saudi 

4,000 

Yemen 

75,000 

2,300 

30.7 

Bhutan 

18,000 

300 

16  7 

Ceylon 

1931 

25,332 

5,313 

209.7 

51.6 

11.5 

101.5 
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62.  COUNTRIES  OF  THE  WORLD— (Continued) 


Country 

Year 

Area, 

Square  Miles 

Total 

Population 

(thousands) 

Population 

per 

Square  Mile 

Mil 

1928 

Trade 

with 

United 

States 

[lions  of  Doll 

1932 

Trade 

with 

United 

States 

lars 

Total 

Imports 

and 

Exports 

Asia — Continued 

Chinese  Republic 

1932 

4,300,000 

474,787 

110.4 

199.1 

111.9 

533.5 

China  Proper 

1930 

1,555,000 

462,387 

297.4 

Manchuria  (Manchoukuo) 

1930 

364,000 

26,623 

73.1 

Mongolia 

1930 

1,368,000 

6,160 

4.5 

Sinkiang  (Chinese  Turkestan) .... 

1930 

550,000 

2,552 

4.6 

Tibet.  .7. ; '. 

1930 

463,000 

3,722 

8.0 

Cyprus 

1931 

3,584 

348 

97.1 

7.9 

French  Indo-China 

1931 

284,900 

21,600 

75.8 

1.6 

1.4 

77.9 

India  and  Dependencies 

1931 

1,819,000 

352,987 

194.1 

188.2 

54.2 

716.3 

British  India 

1931 

1,107,968 

271,749 

245.3 

Baluchistan 

1931 

134,638 

869 

6.4 

Burma 

1931 

233,492 

14,667 

62.4 

Native  States 

1931 

711,032 

81,238 

114.3 

Iraq 

1931 

143,250 

3,250 

22.7 

3.0 

30.9 

Japanese  Empire 

1930 

260,514 

90,395 

347.0 

714.7 

272.9 

989.1 

Japan  Proper 

1933 

147,462 

66,297 

449.6 

268.5 

798.7 

Chosen  (Korea) 

1930 

85,228 

21,058 

247.1 

1.5 

177.6 

Karafuto  (Sakhalin) 

1930 

13,934 

295 

21.2 

Taiwati.  (Formosa) 

1930 

13,840 

4,715 

331.9 

2.9 

12.8 

Malaya,  British 

1931 

52,603 

4,354 

86.1 

32.2 

285.0 

Federated  Malay  States 

1931 

27,430 

1,713 

62.4 

Non-federated  Malay  States 

1931 

22,040 

1,527 

69.3 

Straits  Settlements 

1931 

1,535 

1,114 

725.7 

British  North  Borneo 

1931 

31,106 

270 

8.7 

Brunei 

1931 

2,500 

39 

15.6 

Sarawak 

1931 

50,000 

600 

12.0 

Nepal  

54,000 

5,600 

103.7 

Netherland  India • 

1930 

733,494 

60,731 

82.8 

122.3 

36.3 

366.8 

Borneo 

1930 

206,115 

2,195 

10.6 

Celebes 

1930 

73,180 

4,227 

57.8 

Java  and  Madoera  (Madura) 

1930 

51,219 

41,720 

814.5 

New  Guinea  and  Molucca  Islands. 

1930 

192,453 

893 

4.6 

Sumatra 

1930 

163,138 

7,661 

47.0 

Other  Islands 

1930 

47,389 

4,035 

85.1 

Palestine  (British  Mandate) 

1931 

8,880 

1,035 

116.6 

1.3 

1.8 

36.4 

Persia 

1930 

628,000 

10,000 

15.9 

- 9.5 

3.8 

89.0 

Philippine  Islands  (U.  S.) 

1931 

114,400 

12,419 

108.6 

193.7 

125.8 

174.7 

Siam 

1931 

200,234 

11,940 

58.4 

2.9 

1.6 

75.6 

Syria  and  Lebanon  (French  Man- 

date)   

1931 

77,220 

2,768 

35.8 

6.5 

2.3 

44.8 

Transj  ordania 

1931 

15,444 

270 

17.5 

Turkey  (Europe  and  Asia) 

1930 

294,492 

14,100 

47.9 

’ ii'.i 

'e.'s 

88.6 

Turkey  in  Asia  (see  Europe) 

1930 

285,235 

13,028 

42.9 

U.  S.  S.  R.  (Soviet  Union)  (see 

Europe) 

Tadzhik  S.  S.  R 

1931 

54,826 

1,174 

21.4 

Turcoman  S.  S.  R 

1931 

189,658 

1,138 

6.0 

Uzbek  S.  S.  R .... 

1931 

75,598 

4,685 

62.0 

Australia,  New  Zealand,  and 

Larger  Islands  of  the  Pacific 

10,000 

Australia 

1931 

2,974,581 

6,526 

2.2 

262.0 

33.3 

455.8 

Federal  Territory 

1931 

940 

9 

2.7 

New  South  Wales 

1931 

309,432 

2,518 

6.8 

Northern  Territory 

1931 

523,620 

4 

0.01 

Queensland 

1931 

670,500 

964 

1.1 

South  Australia 

1931 

380,070 

585 

1.3 

Tasmania 

1931 

26,215 

223 

8.2 

Victoria 

1931 

87,884 

1,801 

17.4 

Western  Australia 

1931 

975,920 

422 

0.3 

Fiji  Islands  (British) 

1932 

7,435 

186 

24.9 

8.4 

Guam  (U.  S.) 

1930 

206 

19 

92.2 

0.3 

0.2 

0.5 

Hawaiian  Islands  (U.  S.) 

1931 

6,407 

382 

59.6 

192.1 

141.2 

147.1 
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Country 

Year 

Area, 

Square  Miles 

Total 

Population 

(thousands) 

Population 

per 

Square  Mile 

Millions  of  Dollars 

1928 

Trade 

with 

United 

States 

1932 

Trade 

with 

United 

Stat6« 

Total 

Imports 

and 

Exports 

Australia,  New  Zealand — Continued 

1 

New  Caledonia  (French) 

1931 

7,202 

57 

7.6 

New  Guinea,  Territory  of  (Austra- 

1931 

93,460 

390 

4.2 

"Rismark  Archipelago 

1931 

19'660 

143 

7.2 

German  Solomon  Islands 

1931 

4400 

40 

9.8 

North  Eastern  New  Guinea 

1931 

6^00 

207 

3.0 

New  Hebrides  (British) 

1931 

4,633 

63 

13.6 

New  Zealand 

1932 

103,415 

1,455 

14.7 

52.3 

12.8 

189.8 

Papua,  Territory  of  (Australian 

1930 

90,540 

276 

3.1 

Samoa,  Western  (New  Zealand 

1932 

1,260 

46 

36.5 

1930 

76 

10 

132.3 

Solomon  Islands  (British  Protec- 

torate) . . . ; 

1931 

14,600 

94 

6.4 

Tonga  (Friendly  Island)  (British) . . . 

1931 

'390 

29 

74.4 

Africa  

150,000 

Independent  Countries: 

1932 

386,000 

14,945 

45.2 

7.9 

191.4 

Egypt  ( excluding  desert) 

1932 

13'600 

14,945 

1,098.9 

Ethiopia  (estimated) 

1930 

347490 

10,000 

28.8 

0.3 

Liberia  (estimated) 

1930 

46432 

2,500 

54.0 

1.1 

0.1 

1.5 

International  {British,  French,  Ital- 

ian,  Spanish): 

Tangier  Zone  of  Morocco 

1931 

225 

51 

226.7 

Belgian  Sphere  of  Influence: 

Belgian  Congo 

1931 

920,895 

9,610 

10.4 

16.3 

1.7 

35.4 

Ruanda-Urundi  (Belgian  Man- 

date')   

1929 

20,120 

3,485 

173.3 

British  Territory  and  Sphere  of  In- 

fluence: 

Anglo-Egyptian  Sudan 

1930 

1,008,100 

5,606 

5.6 

26.0 

Basutoland 

1931 

11,716 

650 

55.5 

Bpehiianaland  

1921 

275,000 

153 

0.6 

British  East  Africa 

1931 

686,956 

15,894 

23.1 

Kenya 

1931 

225,100 

3,041 

13.5 

47.5 

Tanganyika  (Mandate) 

1931 

366,632 

5,064 

15.0 

14.3 

Uganda  Protectorate 

1931 

94,204 

3,554 

37.7 

{ 

(see 

Kenya) 

Zanzibar  Protectorate 

1931 

1,020 

235 

6.2 

Pemba 

1931 

380 

97 

255.3 

Zanzibar 

1931 

640 

138 

215.6 

British  Somaliland 

1931 

68,000 

345 

5.1 

British  West  Africa 

1931 

499,623 

16,278 

32.6 

Gambia  

1931 

4,002 

200 

50.0 

2.3 

Gold  Coast,  Ashanti  and  Northern 

Territory 

•1931 

91,690 

3,124 

34.1 

7.3 

40.1 

Nigeria  

1931 

372,674 

19,928 

53.4 

4.9 

58.4 

Northern  Nigeria 

1931 

281,778 

11,435 

40.6 

Southern  Nigeria 

1931 

90,896 

8,493 

93.4 

Sierre  Leone 

1931 

30,931 

1,672 

• 54.1 

7.8 

Cameroons  (Mandate) 

1931 

34,236 

700 

20.4 

Mauritius  . . 

1931 

720 

393 

545.8 

14.4 

Northern  Rhodesia 

1931 

287,950 

1,345 

4.6 

Nyasaland  Protectorate 

1931 

47,949 

1,603 

33.4 

4.9 

St.  Helena 

1931 

47 

4 

85.1 

Southern  Rhodesia 

1931 

150,344 

1,109 

7.4 

1.6 

23.4 

South  West  Africa  (Union  of  South 

Africa  Mandate)  

1931 

322,393 

241 

0.8 

14.0 

Swaziland 

1931 

6,704 

125 

18.6 

Togoland  ^Mandate')  

1931 

13,240 

294 

22.2 

Union  of  South  Africa 

1932 

471,917 

8,251 

17.5 

62.8 

22.2 

251.8 
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Millions  of  Dollars 

Ar 

Total 

Population 

1928 

1932 

Country 

Year 

^ Area,^  ^ 

Population 

per 

Trade 

Trade 

Total 

(thousands) 

Square  Mile 

with 

with 

Imports 

United 

United 

and 

States 

States 

Exports 

Africa — Continued 

Cape  of  Good  Hope 

1932 

276,536 

3,164 

11.4 

Natal 

1932 

35,284 

1,721 

48.7 

Orange  Free  State 

1932 

49,647 

762 

15.3 

Transvaal 

1932 

110,450 

2,604 

23.6 

French  Sphere  of  Influence: 

Algeria 

1931 

222,206 

6,553 

29.5 

18.2 

1.4 

314.3 

Cameroon  (Mandate) 

1931 

166,489 

2,192 

13.2 

6 1 

French  Equatorial  Africa 

1931 

915,057 

3,192 

3.4 

13  4 

French  West  Africa 

1931 

1,799,100 

14,576 

8.1 

40.0 

Dakar  and  Dependencies 

1931 

61 

54 

885.0 

Dahomey 

1931 

47,142 

1,112 

23.5 

French  Guinea 

1931 

96,852 

2,237 

23.0 

French  Sudan 

1931 

561,303 

2,856 

5.0 

Ivory  Coast 

1931 

125,067 

1,866 

14.9 

Mauritania 

1931 

322,335 

324 

1.0 

Niger 

1931 

455,405 

1,543 

3.3 

Senegal 

1931 

77,750 

1,584 

20.3 

Upper  Volta 

1931 

113,185 

3,000 

26.4 

Madagascar 

1931 

238,013 

3,759 

15.7 

0.5 

0.4 

26.0 

Morocco 

1931 

162,162 

5,057 

31.2 

4.0 

5.4 

96.9 

Somali  Coast 

1931 

8,880 

69 

7.8 

18.2 

Togoland  (Mandate) 

1931 

20,077 

750 

37.3 

Tunisia 

1931 

48,332 

2,411 

49.9 

4.0 

2.5 

118.3 

Italian  Sphere  of  Influence: 

Eritrea 

1931 

45,754 

622 

13.5 

Italian  Somaliland 

1931 

194,000 

1,011 

5.2 

Libya 

1931 

633,100 

706 

1.1 

Cirenaica 

1931 

285,640 

165 

0.6 

Tripolitania 

1931 

347,500 

541 

1.6 

Portuguese  Sphere  of  Influence: 

Angola  (Portuguese  West  Africa) . 

1931 

486,079 

4,182 

8.6 

Mozambique  (Portuguese  East 

Africa) 

1931 

297,894 

3,996 

13.4 

3.5 

19.5 

Portuguese  Guinea 

1930 

13,944 

365 

26.2 

Spanish  Sphere  of  Influence: 

Rio  de  Oro,  Adrar  and  Ifni 

1927 

110,165 

22 

0.2 

Spanish  Guinea 

10,036 

140 

13.9 

Spanish  Morocco 

1931 

13,125 

717 

54.6 

63.  HIDES  AND  SKINS  PRODUCED  BY 
COUNTRIES 


United  States  (cattle  and  calves  contrib- 
uted most) 38,712,000 

U.  S.  S.  R.  (Russia)  (skins  rank  first) ....  29,467,000 
United  Kingdom  (sheep  and  lambs  rank 

first) 15,493,000 

Argentina  (cattle  and  calves  rank  first) . . . 14,150,000 


64.  PIG  IRON  PRODUCTION  (thousands  of 
long  tons) 


Country 

1870 

1910 

1929 

1932 

United  States 

1.7 

27.9 

42.3 

8.8 

Germany 

1.2 

12.9 

13.1 

3.9 

France 

1.2 

4.0 

10.2 

5.4 

United  Kingdom 

6.0 

10 

7.6 

3.6 

Belgium 

0.6 

1.8 

4.0 

2.7 

U.  S.  S.  R.  (Russia) .... 

0.3 

3.0 

4.2 

6.1 

65.  PRODUCTION  OF  LEATHER  BY 
COUNTRIES 
(Million  dollars) 


United  States 481 

Germany 218 

United  Kingdom 200 

France 165 

U.  S.  S.  R.  (Russia) 120 


66.  PRICE  OF  ALUMINUM  A POUND 


Year 

Year 

1852 

$545.00 

113.30 

1896 

$0.30 

0.23 

1855 

1900 

1858 

11.33 

1905 

0.40 

1886 

7.94 

1909 

0.22 

1890 

2.38 

1914 

0.19 

1891 

0.91 

1923 

0.25 

1894 

0.45 

1931 

0.229 

1895 

0.34 
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67.  MERCHANDISE  EXPORTS  FROM  THE 
UNITED  STATES  TO  LEADING 
COUNTRIES 


(Millions  of  dollars) 


Country 

1928 

1933 

United  Kingdom 

847.3 

311.7 

Canada 

914.7 

210.5 

288.2 

143.4 

Germany 

467.3 

140.0 

France 

240.7 

121.7 

Italy 

162.1 

61.2 

China 

137.7 

51.9 

Netherlands 

142.3 

48.7 

Philippine  Islands 

78.8 

44.8 

Belgium 

111.8 

43.3 

Mexico 

115.7 

37.5 

Argentina 

178.9 

36.9 

Spain 

86.6 

30.8 

Brazil 

100.1 

29.7 

Australia 

141.4 

26.3 

Cuba 

127.9 

25.1 

Union  of  South  Africa 

57.0 

22.0 

British  India 

53.7 

19.9 

Sweden 

57.3 

18.6 

Colombia 

58.6 

14.8 

Venezuela 

37.9 

13.1 

Denmark 

47.2 

11.6 

Total  Merchandise  Exports 

5,128.4 

1,675.0 

68.  MERCHANDISE  IMPORTS  INTO  THE 
UNITED  STATES  FROM  LEADING 
COUNTRIES 


(Millions  of  dollars) 


Country 

1928 

1933  ■') 

Canada 

489.3 

185.1 

Japan 

384.5 

128.4 

United  Kingdom 

Philippine  Islands 

Brazil 

348.5 

115.6 

220.7 

111.2 

93.0 

82.6 

Germany 

222.1 

78.2 

British  Malaya 

204.4 

59.9 

Cuba 

202.8 

58.4 

France 

158.7 

49.7 

Colombia 

94.6 

47.6 

British  India 

148.9 

43.8 

Italy. 

101.7 

38.6 

China 

Argentina 

140.0 

99.4 

37.8 

33.8 

Netherland  India 

Sweden 

86.1 

46.1 

33.1 

31.0 

Netherlands 

83.6 

30.9 

Mexico 

124  5 

30  7 

Belgium 

75.1 

23  2 

Czechoslovakia 

36.8 

14.6 

Switzerland 

42.9 

14.5 

Spain 

35.0 

38.9 

13.7 

Venezuela 

13.5 

Norway 

21.7 

13  2 

Chile 

75.2 

11.5 

Soviet  Russia  in  Europe 

13.9 

11.4 

Total  General  Imports 

4,091.4 

1,449.2 

69.  LEADING  IMPORTS  OF  THE 
UNITED  STATES 


(Millions  of  dollars) 


Commodity 

1928 

1933 

Coffee 

309.6 

124.1 

Cane  sugar 

207.0 

107.6 

Silk,  raw 

368.0 

102.5 

Paper  and  manufactures 

156.4 

77.4 

Newsprint 

139.4 

68.5 

Paper  base  stocks 

112.3 

65.3 

Wood  pulp 

83.5 

57.4 

Chemicals  and  related  products , . . . 

143.2 

59.9 

Chemicals  (coal  tar,  industrial, 
medicinal) 

52.9 

30.8 

Fertilizers 

78.5 

24.6 

Tin  (bars,  blocks,  pigs) 

87.0 

51.2 

Rubber,  crude 

244.9 

45.9 

Hides  and  skins 

150.8 

45.7 

Furs  and  manufactures 

121.7 

38.1 

Fruits  and  nuts 

89.7 

37.4 

Vegetable  oils  expressed  and  fats . . . 

77.9 

34.6 

Cotton  manufactures,  including 
yarns 

69.3 

32.0 

Oilseeds . . 

60.7 

26.7 

Flaxseeds 

31.2 

13.5 

Petroleum  and  products 

132.8 

25.9 

Crude  oil 

90.5 

17.7 

Advanced  and  refined  oils 

40.9 

7.2 

Burlaps 

80.1 

24.4 

Flax,  hemp,  and  ramie  manufactures 

44.8 

22.7 

Fish 

38.5 

22.1 

Tobacco,  unmanufactured 

55.2 

21.5 

Wool  and  mohair 

79.9 

21.5 

Cacao 

47.2 

18.7 

Copper,  including  ore  and  manufac- 
tures   

98.2 

17.6 

Wool  manufactures,  including  yarns . 

78.4 

16.3 

Art  works ^ 

65.8 

15.9 

Vegetables  and  preparations 

40.4 

15.4 

Tea 

27.2 

13.7 

Wine  and  spirits 

0.5 

12.5 

Sawmill  products 

54.9 

12.3 

Boards,  planks,  deals 

40.4 

8.2 

Diamonds 

57.1 

11.3 

Dairy  products 

34.2 

11.0 

Cheese 

24.7 

10.6 

Nickel  (ore,  matte,  alloys) 

13.8 

10.3 

All  other 

943.9 

307.7 

Total  General  Imports 

4,091.4 

1,449.2 

70.  PRODUCTION  AND  CONSUMPTION  OF 
WOOL  BY  COUNTRIES 
(Million  pounds) 


Country 

Production 

Consumption 

Australia 

912.1 

United  States 

412.2 

575.8 

Argentina 

351.0 

U.  S.  S.  R.  (Russia) 

310.8 

382.9 

Union  of  South  Africa 

305.0 

France 

682.9 

United  Kingdom 

575.8 
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71.  CLIMATIC  DATA* 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year 

Equatorial: 

Para,  Brazil 

10.3 

12.6 

13.3 

13.2 

9.3 

5.7 

4.9 

4.3 

3.2 

2.5 

2.3 

5.3 

86.7 

d°28'  S.),  (48°29'  W.),  (33  ft.) 

77.7 

77.0 

77.5 

77.7 

78.4 

78.3 

78.1 

78.3 

78.6 

79.0 

79.7 

79.0 

78.3 

Batavia,  Java 

13.0 

13.6 

7.8 

4.8 

3.7 

3.6 

2.6 

1.3 

2.6 

4.1 

5.0 

8.7 

70.9 

(6°16'  S.),  (106°48'  E.),  (23  ft.) 

77.9 

77.7 

78.6 

79.3 

79.7 

79.0 

78.4 

78.8 

79.5 

79.7 

79.2 

78.3 

78.8 

Tropical  Grassland: 

Caracas,  Venezuela 

0.9 

0.3 

0.6 

1.2 

2.8 

4.0 

4.8 

3.8 

4.2 

4.4 

3.3 

1.6 

31.9 

d0°30'  N.),  (66°58'  W.),  (3050  ft.) 

68.5 

68.9 

68.3 

72.5 

73.9 

73.0 

72.0 

72.7 

72.5 

71.4 

71.2 

78.9 

71.2 

Daly  Waters,  Australia 

6.1 

6.7 

5.0 

1.0 

0.2 

0.3 

0.1 

0.1 

0.3 

0.8 

2.2 

4.1 

26.9 

(16°19'  S.),  (33°28'  E.),  (700  ft.) 

86.8 

85.5 

83.8 

80.4 

74.7 

70.4 

68.3 

72.8 

79.8 

86.1 

88.3 

88.1 

80.4 

Mediterranean: 

Gibraltar 

4.3 

3.5 

4.4 

2.8 

1.7 

0.4 

0.0 

0.1 

0.2 

3.3 

4.5 

6.1 

32.3 

(36°8'  N.),  (5°40'  W.),  (49  ft.) 

54.0 

55.0 

56.3 

60.6 

64.6 

70.2 

73.9 

74.3 

71.1 

64.8 

59.0 

54.7 

63.1 

Sacramento,  United  States  of  America  . . 

3.8 

2.9 

3.0 

1.6 

0.8 

0.1 

0.0 

0.0 

0.2 

0.9 

2.1 

4.0 

19.4 

(38°35'  N.),  (121°30'  W.),  (71  ft.) 

45.6 

50.2 

54.2 

58.0 

62.9 

68.9 

72.5 

72.1 

69.1 

62.2 

53.4 

46.3 

59.6 

Santiago,  Chile 

0.0 

0.1 

0.2 

0.6 

2.3 

3.2 

3.4 

2.4 

1.2 

0.6 

0.2 

0.2 

14.4 

(33°28'  S.),  (70°45'  W.),  (1703  ft.) 

67.7 

68.8 

63.2 

56.7 

51.7 

58.3 

46.9 

48.4 

54.5 

56.3 

61.3 

65.2 

55.6 

Alaska-Norway: 

Bergen,  Norway 

6.9 

5.6 

4.3 

3.8 

4.1 

4.4 

5.9 

6.9 

8.3 

8.8 

6.7 

7.4 

73.1 

(60°24'  N.),  (5°22'  E.),  (66  ft.) 

34.2 

33.6 

35.4 

42.1 

48.9 

55.0 

57.9 

57.6 

52.7 

45.1 

38.5 

34.7 

44.6 

Sitka,  Alaska 

7.1 

6.8 

5.6 

5.4 

4.3 

3.5 

4.0 

7.1 

9.7 

11.7 

8.8 

7.4 

81.4 

(57°10'  N.),  (135°30'  W.),  (10  ft.) 

30.2 

31.8 

34.5 

39.7 

45.9 

51.3 

54.5 

54.7 

50.5 

43.9 

37.4 

32.9 

42.2 

English  Channel: 

London,  England 

1.8 

1.7 

1.7 

1.7 

1.8 

2.3 

2.6 

2.4 

2.0 

2.7 

2.3 

2.1 

25.1 

(51°25'  N.),  (0°20'  E.),  (Ill  ft.) 

38.7 

40.0 

42.5 

47.4 

52.6 

59.2 

62.8 

61.7 

57.1 

49.2 

43.5 

39.3 

49.5 

Victoria,  British  Columbia 

4.8 

3.5 

2.5 

1.7 

1.2 

1.0 

0.4 

0.6 

1.8 

2.9 

5.5 

5.6 

30.5 

f48°25'  N.),  (123°21'  W.),  (85  ft.) 

Valdivia,  Chile 

40.1 

41.6 

44.2 

48.9 

53.5 

56.1 

60.8 

60.2 

56.6 

51.5 

45.8 

42.8 

50.3 

2.9 

3.2 

6.4 

9.3 

15.3 

17.5 

15.4 

13.5 

7.3 

5.0 

4.4 

4.8 

105.0 

(39°45'  S.),  (73°10'  W.),  (141  ft.) 

59.5 

58.9 

56.6 

53.5 

51.4 

48.5 

46.0 

46.3 

49.3 

51.1 

53.2 

56.6 

52.6 

Tropic  Upland: 

Sao  Paulo,  Brazil 

8.2 

8.1 

5.9 

2.6 

3.0 

2.6 

0.8 

2.1 

3.2 

4.8 

4.5 

6.1 

51.9 

(23°31'  S.),  (46°31'  W.),  (2495  ft.) 

71.1 

70.7 

70.0 

65.7 

61.2 

57.9 

57.6 

60.1 

61.9 

64.6 

66.7 

70.0 

64.8 

Guatemala  City,  Guatemala 

0.3 

0.2 

0.5 

1.5 

5.6 

11.5 

8.0 

8.0 

9.2 

6.7 

0.9 

0.2 

52.4 

(14°37'  N.),  (90°30'  W.),  (4855  ft.) 

61.3 

62.8 

65.7 

66.2 

68.0 

66.2 

65.8 

66.0 

65.7 

64.8 

62.8 

61.3 

64.8 

Addis  Ababa,  Ethiopia  (Abyssinia) 

0.6 

1.5 

2.8 

3.2 

2.5 

5.6 

11.2 

11.9 

6.4 

0.6 

0.7 

0.1 

47.1 

(9°2'  N.),  (38°49'  E.),  (8000  ft.)  

61.9 

59.4 

64.0 

61.2 

63.2 

59.2 

56.7 

58.9 

58.0 

60.0 

61.4 

60.0 

60.2 

Spring  Wheat: 

Bismarck,  North  Dakota 

0.5 

0.5 

1.1 

1.8 

2.4 

3.4 

2.2 

2.0 

1.2 

1.0 

0.7 

0.6 

17.4 

(46°49'  N.),  (100°46'  W.),  (1674  ft.) .... 

7.0 

9.6 

22.7 

42.9 

54.3 

63.4 

69.3 

67.6 

57.7 

44.7 

27.3 

15.4 

40.0 

St.  Paul,  Minn.  {Southern  Edge) 

0.9 

0.8 

1.4 

2.4 

3.4 

4.1 

3.5 

3.5 

3.4 

2.6 

1.4 

1.0 

27.8 

(44°57'  N.),  (93°5'  W.),  (848  ft.) 

11.9 

15.4 

28.2 

45.8 

57.7 

67.3 

72.0 

69.7 

60.5 

48.4 

31.0 

18.8 

43.9 

Edmonton,  Alberta,  Can.  {Northern  Edge) 

0.9 

0.6 

0.7 

0.8 

1.8 

3.2 

3.5 

2.4 

1.4 

0.7 

0.7 

0.8 

17.5 

(53°45'  N.l,  (113°30'  W.),  (5050  ft.) .... 

5.5 

10.5 

23.4 

40.5 

51.0 

57.3 

61.1 

59.2 

50.2 

41.1 

24.7 

14.3 

36.5 

Saratov,  Russia 

0.9 

0.8 

0.7 

1.1 

1.1 

1.5 

1.7 

1.3 

1.2 

1.5 

1.4 

1.6 

14.9 

(51°30'  N.),  (45°55'  E.),  (295  ft.) 

11.5 

14.9 

23.9 

41.0 

58.6 

67.1 

72.1 

68.9 

57.4 

43.3 

28.9 

17.6 

42.1 

Harbin,  Manchuria 

0.2 

0.3 

0.3 

1.0 

1.8 

4.0 

5.9 

4.1 

2.1 

1.2 

0.4 

0.2 

21.5 

(45°40'  N.),  (126°31'  E.),  (525  ft.) 

1.7 

5.4 

24.1 

42.3 

55.9 

66.0 

72.1 

69.4 

57.9 

40.1 

21.2 

3.2 

37.9 

Trade  Wind  Shores: 

Rio  de  Janeiro,  Brazil 

5.0 

4.3 

5.3 

4.4 

3.5 

2.0 

1.6 

1.8 

2.6 

3.2 

4.3 

5.4 

43.4 

(23°0'  S.),  (43°20'  W.),  (197  ft.) 

77.5 

78.1 

77.2 

74.1 

70.7 

68.2 

67.5 

68.7 

69.4 

71.2 

73.4 

74.8 

72.5 

Kingston,  Jamaica  (Cane-Sugar  Climate} 

1.0 

0.7 

1.0 

1.0 

4.6 

4.4 

1.8 

3.9 

4.2 

8.1 

3.0 

1.8 

35.6 

(17°59'  N.),  (76°49'  W.),  (60  ft.) 

75.7 

75.7 

76.5 

78.3 

79.9 

81.1 

81.7 

81.0 

80.6 

79.3 

78.6 

76.8 

78.8 

Great  Northern  Forests: 

Dawson  City,  Canada 

(64°5'  N.),  (139°31'  W.),  (1200  ft.) 

1.0 

0.7 

0.6 

0.7 

1.0 

1.1 

1.8 

1.6 

1.9 

1.3 

1.2 

1.1 

14.0 

23.9 

13.5 

3.0 

28.2 

47.5 

57.9 

59.7 

54.8 

41.9 

27.1 

0.7 

9.8 

24.2 

Corn  Belt: 

Rosario,  Argehtina 

3.7 

3.2 

5.3 

3.1 

1.8 

1.5 

1.0 

1.5 

1.6 

3.5 

3.4 

5.3 

34.9 

(33°0'  S.),  (60°45'  W.),  (95  ft.) 

76.5 

75.7 

70.0 

62.4 

55.9 

43.3 

51.6 

52.3 

57.0 

62.2 

69.4 

74.7 

63.0 

Bucuresti,  Rumania 

1.2 

1.1 

1.7 

2.0 

2.5 

3.3 

2.8 

1.9 

1.5 

1.5 

1.9 

1.7 

23.1 

(44°25'  N),  (26°7'  E.),  (279  ft.) 

25.5 

29.3 

39.7 

51.8 

61.3 

68.2 

73.0 

71.4 

63.7 

53.6 

40.5 

30.2 

50.7 

Small  Grain  and  Potato: 

Boston,  Mass 

3.7 

3.5 

4.1 

3.8 

3.7 

3.1 

3.5 

4.2 

3.4 

3.7 

4.1 

3.8 

44.6 

(42°15'  N.),  (71  °0'  W.),  (124  ft.) 

27.0 

28.0 

35.0 

45.3 

56.6 

65.8 

71.3 

68.9 

62.7 

52.3 

41.2 

31.6 

48.8 

Rice: 

Calcutta,  India 

0.2 

0.2 

0.8 

3.7 

9.0 

36.5 

29.4 

14.9 

7.4 

9.1 

3.8 

1.3 

116.2 

(22°30'  N.),  (88°30'  E.),  (21  ft.) 

77.8 

79.8 

81.6 

83.6 

83.1 

78.5 

76.7 

77.4 

78.3 

79.1 

79.5 

78.3 

79.5 

Pasture  Plains: 

Albuquerque,  New  Mexico 

0.4 

0.2 

0.2 

0.5 

0.4 

0.8 

1.2 

1.3 

0.9 

0.7 

0.5 

0.4 

7.5 

(35°5'  N.),  (106°39'  W.),  (5200  ft.) 

33.8 

39.3 

47.2 

55.7 

64.7 

73.4 

77.1 

75.3 

67.8 

56.6 

43.3 

34.4 

55.7 

Santa  Cruz,  Argentina 

0.5 

I 0.3 

0.2 

0.6 

0.7 

0.4 

1.1 

0.4 

0.2 

0.4 

0.4 

1.0 

6.0 

f47°30'  S.),  (70°0'  W.),  (85  ft.) 

60.6157.4 

53.6 

48.2 

40.8 

34.2 

33.1 

38.3 

43.0 

47.8 

54.7 

55.2 

47.3 

* Latitude,  longitude,  and  elevation  are  given  directly  after  the  name  of  each  city.  Rainfall  is  shown  in  the  upper  line;  temperature  in 
the  lower  line.  Below  zero  temperatures  are  shown  in  italics. 
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72.  AVERAGE  COMPOSITION  OF  NUTS  AND  OTHER  FOODS 
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Kind  of  Food 

Refuse, 
Per  Cent 

Water, 
Per  Cent 

Protein, 
Per  Cent 

Fat, 

Per  Cent 

Sugar, 
Starch, 
Per  Cent 

Crude 
Fiber, 
Per  Cent 

Ash, 

Per  Cent 

Fuel 

Value 

per 

Pound, 

Calories 

Meat,  Round  Steak 

65.5 

19.8 

13.6 

1.1 

950 

Cheese,  Cheddar 

27.4 

27.7 

36.8 

i'.i 

4.0 

2,145 

Eggs,  boiled 

ii.20 

65.0 

12.4 

10.7 

0.7 

680 

Beans,  dried 

12.6 

22.5 

1.8 

35^2 

’4^4 

3.5 

1,605 

Soy  beans 

10.8 

34.0 

16.8 

33.7 

4.7 

1,970 

Wheat  flour,  high  grade 

12.0 

11.4 

1.0 

74.8 

O.S 

0.5 

1,650 

Cornmeal,  unbolted 

10:9 

10.3 

7.5 

4.2 

65.9 

1.2 

1,545 

Oatmeal,  boiled 

84.5 

2.8 

0.5 

11.5 

0.7 

285 

Rice 

12.3 

8.0 

0.3 

78.8 

0.2 

0.4 

1,630 

Potatoes 

20.00 

78.3 

2.2 

0.1 

18.0 

0.4 

1.0 

385 

Sweet  potatoes 

20.00 

69.0 

1.8 

0.7 

26.1 

1.3 

1.1 

570 

Apples 

25.00 

84.6 

0.4 

0.5 

13.0 

1.2 

0.3 

290 

Raisins 

10.00 

14.6 

2.6 

3.3 

73.6 

2.5 

3.4 

1,605 

Grapes 

22.00 

81.9 

1.4 

1.4 

14.4 

0.5 

0.4 

355 

Oranges 

28.00 

87.2 

0.9 

0.2 

10.6 

0.6 

0.4 

230 

Persimmons,  native 

18.00 

64.4 

0.8 

0.4 

32.0 

1.5 

0.9 

640 

Dates 

10.00 

15.4 

2.1 

2.8 

78.4 

1.3 

1,615 

Olives,  ripe 

19.00 

64.7 

1.7 

25.9 

4.3 

3.4 

1,205 

Cabbage 

15.00 

77.7 

1.4 

0.2 

4.8 

0.9 

125 

Figs,  dried 

18.8 

4.3 

0.3 

74.2 

2.4 

1,475 

Avocado 

25.00 

65.4 

1.7 

26.4 

3.3 

'i;8 

1.4 

1,200 

*“Biotes” 

35.6 

2.6 

5.2 

24.1 

30.9 

1.6 

1,690 

Brazil  nut 

49.35 

4.7 

17.4 

65.0 

5.7 

’3.9 

3.3 

3,120 

Chestnut,  dry 

23.40 

6.1 

10.7 

7.8 

70.1 

2.9 

2.4 

1,840 

Coconut 

34.66 

13.0 

6.6 

56.2 

13.7 

8.9 

1.6 

2,805 

Pecan 

50.10 

3.4 

12.1 

70.7 

. 8.5 

3.7 

1.6 

3,300 

Walnut  (Persian) 

58.80 

3.4 

18.2 

60.7 

13.7 

2.3 

1.7 

3,075 

Peanut  butter 

2.1 

29.3 

46.5 

17 

.1 

5.0 

2,825 

Chestnut  flour 

7.8 

4.6 

3.4 

80 

.8 

3.4 

1,780 

* Acorns  (Quercus  emori)  as  sold  and  used  by  Indians  of  northern  Mexico  and  southern  Arizona. 


73.  WATER  POWER  BY  STATES,  DEVELOPED  AND  UNDEVELOPED 
(Thousands  of  horse  power) 


State 

Developed 
(capacity 
of  actual 
installation) 

Potential 
(available 
50  per  cent 
of  the  time) 

State 

Developed 
(capacity 
of  actual 
installation) 

Potential 
(available 
50  per  cent 
of  the  time) 

Washington  

1,053 

2,448 

364 

11,225 

6,674 

5,894 

4,960 

4,032 

3,700 

2,887 

1,609 

1,586 

1,182 

1,160 

Virginia 

155 

812 

California 

Texas 

53 

614 

Oregon 

Wisconsin 

524 

480 

New  York 

1,900 

348 

Minnesota 

287 

401 

Idaho 

Iowa 

184 

395 

Montana 

429 

Nevada 

14 

370 

Arizona 

137 

Illinois 

94 

361 

Colorado 

102 

New  Hampshire 

559 

350 

Utah....  

158 

Nebraska 

24 

342 

Wyoming 

23 

Arkansas 

95 

300 

North  Carolina 

971 

Kentucky 

145 

280 

Maine 

613 

1,074 

1,050 

1,000 

980 

Michigan 

444 

274 

Alabama 

931 

Kansas 

16 

251 

Pennsylvania 

West  Virginia 

478 

87 

Maryland  and  District  of 
Columbia 

422 

238 

Georgia 

512 

958 

Massachusetts 

368 

235 

Tennessee 

288 

882 

South  Dakota 

20 

203 

South  Carolina 

810 

860 

74.  USEFUL  BOOKS 

For  the  Teacher  Desiring  More  Material 


1.  Climatic  Regions.  Descriptions  of  conditions  in 

climatic  regions  similar  to  those  in  this  book. 
Jones,  W.,  and  Whittlesey,  D.,  An  Introduction 
to  Economic  Geography;  University  of  Chicago 
Press. 

2.  World  Industries.  Leading  industries  and  world 

trade  on  plan  much  like  that  of  this  book. 
Smith,  J.  Russell,  Industrial  and  Commercial 
Geography;  Henry  Holt  & Co.,  N.  Y. 


3.  The  Problems  of  the  Nations.  International  prob- 

lems that  make  news  usually  have  their  causes 
explained  in 

Bowman,  I.,  The  New  World;  World  Book  Co., 
Yonkers,  N.  Y. 

4.  North  America.  Living  conditions  and  industries 

in  the  different  regions  of  the  continent. 

Smith,  J.  Russell,  North  America;  Harcourt, 
Brace,  N.  Y. 
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5.  South  America.  Living  conditions  and  industries 

in  the  different  regions  of  the  continent. 

Jones,  C.  F.,  South  America;  Henry  Holt  & Co., 
N.  Y. 

6.  Europe.  A full  presentation  of  each  country. 
Blanchard,  W.  O.,  and  Visher,  S.  S.,  Economic 

Geography  of  Europe;  McGraw-Hill,  N.  Y. 

7.  Asia.  A wealth  of  information  about  every  country. 
Stamp,  Dudley,  Asia;  Dutton,  N.  Y. 

8.  Africa. 

SuGGATE,  L.  S.,  Africa;  Harrap,  London. 

9.  Australia.  An  excellent  geography  of  the  con- 

tinent. 

Taylor,  G.,  Australia;  Oxford  University  Press, 

N.  Y. 

For  the  Student 

(a)  Industries,  Occupations,  and  Activities  of  Man. 
Dozens  of  Industries,  each  having  two  to  five  pages. 
Rush,  C.  E.,  and  Winslow,  A.,  Modern  Aladdins  and 
Their  Magic.  The  Science  of  Things  About  Us,  318 
pp.;  Little,  Brown  & Co.,  Boston. 

This  book  covers  so  much  ground  that  it  is  the  most 
important  single  book  for  student  reference. 

Crump,  Irving,  The  Boy’s  Book  of  Forest  Rangers, 
253  pp.  Dodd,  Mead  & Co.,  N.  Y. 

Smith,  J.  Russell,  The  Story  of  Iron  and  Steel,  193 
pp.;  D.  Appleton,  N.  Y. 

Watson,  E.,  The  Story  of  Textiles,  83  pp.;  Harper  & 
Bro.,  N.  Y. 

Bassett,  S.  W.,  The  Story  of  Wool;  Penn  Publishing 
Co.,  Philadelphia. 

Bassett,  S.  W.,  The  Story  of  Silk;  Penn  Publishing 
Co.,  Philadelphia. 

Chamberlain,  J.  F.,  How  We  Are  Clothed;  Macmillan 
Co.,  N.  Y. 

Kipling,  Rudyard.  Fishing:  Captains  Courageous; 
Doubleday,  Doran,  N.  Y. 

Hulbert,  W.  D.,  Forest  Neighbors;  Row,  Peterson 
& Co.,  N.  Y. 

Samuel,  E.  I.,  The  Story  of  Gold  and  Silver;  Penn 
Publishing  Co.,  Philadelphia. 

Hulbert,  A.  B.,  Forty-Niners,  340  pp.;  Little,  Brown 
& Co.,  Boston. 

Van  Metre,  T.  W.,  Trains,  Tracks,  and  Travel,  236 
pp.;  Simmons,  Boardman,  N.  Y. 

Van  Metre,  T.  W.,  Ships:  Tramps  and  Liners,  324 
pp.;  Doubleday,  Doran,  N.  Y. 

Mooney,  James  E.,  Air  Travel,  a brief  history  of 
flying,  311  pp.;  Charles  Scribner’s  Sons,  N.  Y. 

Any  Topic: 

Winston’s  Cumulative  Loose-Leaf  Encyclo- 
pedia, John  C.  Winston  Company,  Philadelphia. 

Compton’s  Pictured  Encyclopedia  (Vol.  VII,  pp. 
2749-55),  (on  coal  and  other  fuels),  F.  E.  Comp- 
ton & Co.,  Chicago. 

The  Book  of  Knowledge  (Vol.  XIII,  pp.  4533-52), 
(on  coal  and  other  fuels),  Grolier  Society,  N.  y! 


(6)  Books  of  Travel  and  Exploration  That  Give  Feeling 
for  Geographic  Backgrounds 

Great  Northern  Forest,  Canada;  Fur  Trapping,  Caribou 
Hunting,  Sled  Dog,  Pack  Dog : 

Ingstad,  H.,  The  Land  of  Feast  and  Famine,  322 
pp.;  Knopf,  N.  Y. 

O’Brien,  Jack,  Silver  Chief,  Dog  of  the  North,  224 
pp.;  John  C.  Winston  Company,  Philadelphia. 

Himalaya  Mountains,  Turkestan,  Nomad  Shepherds, 
Yaks,  Oases,  Bazaars,  Hunting: 

Roosevelt,  T.  and  K.,  East  of  the  Sun  and  West 
of  the  Moon,  284  pp.;  Scribners,  N.  Y. 

Nomads  of  the  High  Pastures  of  Central  Asia: 

The  Road  to  the  Grey  Pamir,  289  pp.;  Little,  Brown, 
Boston. 

Africa:  Tropic  Grasslands,  Lions,  Forests,  Pygmies: 
Hoefler,  P.,  Africa  Speaks,  469  pp.;  John  C. 
Winston  Company,  Philadelphia. 

Africa:  Grassland  and  Mountain  Forest: 

Akeley,  Carl  and  Mary,  Lions  and  Gorillas  and 
Their  Neighbors,  260  pp.;  Dodd,  Mead  & Co., 
N.  Y. 

China ; 

Lewis,  Elizabeth  Foreman,  Young  Fu  of  the 
Upper  Yangtze,  272  pp.;  The  John  C.  Winston 
Company,  Philadelphia. 

Equatorial  Forest — the  Terrible  Ants: 

Beebe,  W.,  Edge  of  the  Jungle  (Chs.  7,  8),  303  pp.; 
Henry  Holt,  N.  Y. 

Argentine  Pampa,  Andean  Plateau,  Tropic  Lowland 
Forest: 

Tschiffely,  A.  F.,  Tschiffely’s  Ride  (Horseback, 
Buenos  Aires  to  Texas),  328  pp.;  Simon  & 
Schuster,  N.  Y. 

Italy,  Its  Towns,  Facts  and  Stories: 

Untermeyer,  L.,  The  Donkey  of  God,  300  pp.; 
Harcourt,  Brace,  N.  Y. 

The  South  Sea  Islands — Pearl  Diving,  Life  of  Boat 
People : 

Nordhoff,  C.,  The  Pearl  Lagoon,  224  pp.;  Little, 
Brown  & Co.,  Boston. 

PiNCHOT,  Gifford,  Jr.,  Giff  and  Stiff  in  the  South 
Seas,  254  pp.;  'The  John  C.  Winston  Company, 
Philadelphia. 

Tundra  and  Arctic  Seashore: 

Stefansson,  V.,  Hunters  of  the  Great  North;  Har- 
court, Brace,  N.  Y. 

MacMillan,  D.  B.,  The  Life  of  a North  Greenland 
Boy,  Kah-da,  237  pp.;  Doubleday,  Doran,  N.  Y. 

Whales  and  Antarctic  Seas : 

ViLLiERS,  A.  J.,  Whaling  in  the  Frozen  South; 

302  pp.;  Robert  M.  McBride  & Co.,  N.  Y. 
Melville,  Herman,  Moby  Dick,  the  White  Whale, 
432  pp.;  The  John  C. Winston  Company,  Philadel- 
phia. 

Persia,  Rugs,  Nomads,  Village  Life: 

Mirza,  Y.  B.,  Myself  When  Young,  260  pp.; 
Doubleday,  Doran,  N.  Y. 

Brazil — Exploration  in  Tropic  Grassland  and  Equa- 
torial Forest: 

Fleming,  Peter,  Brazilian  Adventure,  444  pp.; 
Charles  Scribner’s  Sons,  N.  Y. 

The  Colorado  Plateau  and  the  Terrible  Power  of 
Water: 

Eddy,  Clyde,  Down  the  World’s  Most  Dangerous 
River,  293  pp.;  F.  A.  Stokes,  N.  Y. 
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Explanation  of  Symbols:  Geographic  and  proper  names  are  indexed  in  black-face  type,  (Aachen),  other  subjects 
in  hght-face,  (abaca).  References  to  the  map  plates  which  follow  this  index  are  given  by  Roman  figures  in  paren- 
theses with  map  finders,  as  (XV  02).  Other  map  references  are  given  by  italic  figures  in  parentheses,  as  (67). 
The  more  important  discussions  of  subjects  are  indicated  by  black-face  figures,  as  171.  Other  references  are  in 
hght-face  figures,  as  172.  Illustrations  are  shown  by  italic  figures  with  asterisk,  as  *170. 

Key  to  Pronunciation:  ate.  senate,  rare,  cat,  local,  far,  ask,  parade;  scene,  event,  edge,  novel,  refer;  right,  sin; 
cold,  obey,  cord,  stop,  compare;  unit,  unite,  burn,  cGt,  focus,  menii;  boot,  foot;  found;  boil;  function;  chase; 
good;  joy;  then,  thick;  hw  = wh  as  in  when;  zh  = z as  in  azure;  ^ = ch  as  in  loch. 


Aachen  (a'ken),  (lat.  50°  47'  N.; 
long.  6°  6'  E.),  305. 

abaca,  169,  *170,  170,  171,  172. 

Aberdeen  (ab-er-den'),  (XV  02),  15. 

Abyssinia  (ab"i-sln'la)  (see Ethiopia). 

acid,  61. 

Adelaide  (ad'e-lad),  (XIX  Q5),  67, 
314. 

Aden  (a'dgn),  (XVII  T4),  184,  250. 

Adirondack  (ad"i-r6n'dak)  Moim- 
tains,  (IX  Ql),  forests,  48-49. 

Afghanistan  (af-gan"I-stan'),  (XVIII 
P3),  290. 

Africa  (af'rl-kd),  (XVII);  agricul- 
ture, 59;  animals  (wild),  30,  36, 
*37,  *103;  automobiles,  255;  ca- 
cao, 148;  cattle,  36,  37,  *103; 
chemical  industries,  277;  climate, 
*28,  28;  coal,  218,  225;  coffee, 
143;  copper,  233;  corn,  90;  cot- 
ton, 175;  dairying,  37,  113;  ele- 
phants, 186;  foreign  trade,  37; 
forests,  56;  fruit,  135,  137,  140; 
goats,  37;  gold,  234;  grain  sor- 
ghums, 90;  grasslands,  28,  36-37; 
henequin,  172;  horses,  183;  hunt- 
ing, 7;  iron,  218;  millet,  90; 
nuts,  164,  165,  166;  people,  36, 
37;  poultry,  108;  rivers,  331; 
rubber,  160,  161,  162;  sheep,  37; 
sugar  cane,  155;  swine,  106; 
transportation,  327;  vegetables, 
121,  125. 

agave,  172. 

Age,  Bronze,  208,  233;  Coal,  219; 
Concrete,  240;  Iron,  208;  Steel, 
208;  Stone,  208. 

agriculture,  58-98,  *58,  *59,  *60,  *61; 
barley,  75;  beans,  96-98;  begin- 
ning of,  58;  cacao,  148;  chmate, 
80-86;  coffee,  142-143;  com- 
mercial, 59;  corn,  79-91;  cotton, 
173-176;  domestic,  59;  grain 
farm,  99;  grain  sorghums,  87-88, 
90,  91;  mate,  *146,  146-147;  mil- 
let, 79,  90,  91;  primitive,  58; 
rice,  92-95;  soil,  61-62,  68-69, 
200;  spices,  149-151;  sugar,  152- 
158;  tea,  145-147;  tobacco,  179- 
182;  vegetables,  117-129;  wheat, 
63-74  (see  also  farming). 

air  conditioning,  198. 

airplanes,  258,  287. 

Akron  (ak'run),  (VII  R2),  260,  298. 

Alabama  (ar'd-ba'md),  (I  M3);  Cot- 
ton Belt,  89,  173-175;  cities,  302; 
coal,  215,  222;  forests,  52;  lime- 
stone, 215;  manufacturing,  302; 
textiles,  *249,  249;  water  power, 
302. 
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Alaska  (a-ias'kd),  (III);  cattle,  39; 
copper,  233;  dogs,  *189,  189;  fish- 
ing, 17;  forests,  42,  49-50,  55; 
gold,  210,  234;  paper,  55;  rein- 
deer, 39,  40,  188;  salmon,  7; 
tundra  section,  40;  water  power, 
55,  319;  yak,  187. 

Albany  (61'bd-nl),  (IX  Q2\  258, 
298-299,  330. 

Alberta  (ai-bur'td),  (VI  Nl),  32. 
alcohol,  124-125. 
alewife,  17. 

Alexandria  (ai"eg-zan'dri-d),  (XVIII 
S2),  329. 

alfalfa;  Argentina,  102;  Great 
Plains,  32,  114;  Northern  Wheat 
Region,  114. 

Alfred  University,  270. 

Algeria  (ai-je'rl-d),  (XVII  P2),  135. 
alkah,  31. 
alkaline,  61. 

Allegheny  (ai-e-ga'nl)  River,  (IX 
N3),  222. 

Allentown,  (IX  P3),  240,  252,  295. 
alligator,  263. 
alloys,  208,  212. 
allspice,'  150. 

Ahneria  (al-ma-re'a),  (XIV  04),  121. 
alpaca,  38. 

Alps  (alps)  Mountains,  (XII  P3); 
cattle  and  sheep,  *38,  38,  104; 
manufacturing,  307. 

Alsace  (ai'sas),  (XII  P3),  197,  243. 
altitude,  affect  on  forests,  42. 
alumina,  238. 

aluminum,  238,  263,  361,  370. 
Amazon  (am'd-z6n)  River  and  Val- 
ley, (XI  OP3),  cacao,  148;  nuts, 
164;  river  traffic,  331;  rubber, 
160,  161,  162,  288;  vegetables, 
121. 

American  Indians,  78,  79,  90,  98. 
ammonium  sulphate,  229. 
Amsterdam  (am'ster-dam),  Holland, 
(XIII  P2),  150,  280,  304,  305. 
Amsterdam,  N.  Y.,  (IX  P2),  299. 
Amur  (a-moor')  River,  (XX  T2),  19, 
51. 

Anatolia  (an"d-t6'li-d),  (XIV  V4), 
30,  284. 

Andes  (an'dez)  Motmtains,  (XI 
N3),  66;  cattle,  38;  coffee,  143, 
144;  llama,  187;  petroleum,  228; 
silver,  235,  236;  tobacco,  181; 
tree  line,  42. 

Anglo-Persian  Company,  228. 
animal  breeding,  194-195. 

Annapolis  (S,-nap'6-Us)  Valley,  (lat. 

44°  45'  N.;  long.  65°  35'  W.),  128. 
Antarctic  Circle,  349. 
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antelope,  29,  36. 

antimony,  237. 

Antwerp  (ant'werp)  (see  Anvers). 

Anvers  (an-var),  (Antwerp),  (XIV 
PI),  304,  305,  329,  330,  331,  332. 

Appalachian  (ap"d-kch'i-an;  -la- 
chl-an)  Mountains,  (IV  UV3-5); 
coal,  222,  297;  forests,  43,  45, 
303;  fruit,  128,  130;  iron,  215; 
manufacturing,  302;  rainfall,  248; 
tanning,  262. 

apple,  126,  *127,  127-129,  (129); 
Jonathon,  129;  Macintosh,  194. 

apricot  126,  131-132. 

Arabia  (d-ra'bl-d),  (XVIII  N4); 
camel,  105,  111,  *185;  coffee,  142, 
143;  dairying.  111;  desert,  35; 
Empty  Quarter,  111;  horse,  183; 
salt,  242. 

Aral  (a-ral')  Sea,  (XH  UV3),  33. 

Archangel  (ark-an'jel)  (see  Arkh- 
angelsk). 

Arctic  Circle,  349. 

Arctic  Ocean,  (XII),  51. 

area,  countries  of  the  world,  366-370. 

Argentina  (ar"jen-te'nd),  (XI  05-6- 
7);  alfalfa,  102;  canning,  34; 
cattle,  34,  102,  106,  263;  cities, 
289;  coal,  225;  corn,  88;  dairy- 
ing, 116,  *315;  exports,  315;  fer- 
tilizer, 277;  flax,  77;  forests,  53; 
grasslands,  34;  horses,  183,  263; 
manufacturing,  314;  mate,  *146, 
147;  meat  packing,  102,  *283; 
quebracho,  53,  262;  railroads, 
225,  293;  rainfall,  24;  ranching, 
32;  rivers,  331;  sheep,  34,  102, 
251;  swine,  106;  tanning,  262; 
wheat,  72. 

Arizona  (ar"l-zo'nd),  (VI  N4);  cat- 
tle, 100;  copper,  233;  cotton, 
176;  dairying,  114;  irrigation, 
*5/,  35,  197;  rubber,  161;  soil  and 
surface,  35,  *199;  vegetables,  119. 

Arkansas  (ar'kan-s6),  (VIII  Pl-2); 
Cotton  Belt,  89,  173-175;  alu- 
minum, 238;  cotton,  174;  fruit, 
128;  natural  gas,  230;  rice,  95. 

Arkansas  River,  (VIII  Pl-2),  244. 

Arkhangelsk  (ar-Kan'g6lsk),  (XII 
Tl),  51. 

Aroostook  (d-roos'tdbk)  Valley,  (lat. 
46°  40'  N.;  long.  68°  18'  W.),  122, 
*124. 

asbestos,  242,  *243. 

Ashland,  (VII  PI),  213. 

Asia  (a'shd;  -zhd),  (XVIII);  grass- 
lands, 33,  290;  automobiles,  255; 
cattle,  21,  33;  cities,  288;  coal, 
225;  cotton,  176;  dair5dng.  111; 
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desert,  35;  forests,  51;  fruit,  129, 
136,  137,  140;  horses,  183;  iron, 
218;  irrigation,  34;  manufac- 
turing, 204,  287,  312-313;  people, 
312;  petroleum,  228;  primitive 
pottery,  268;  rainfall,  24;  rice, 
92-94,  95;  rubber,  161;  sheep,  21, 
33,  105-106,  251;  soil  and  surface, 
35;  swine,  21,  106;  tea,  146; 
transportation,  327;  wool,  251. 
(Refer  by  name  to  particular 
countries  and  regions.) 

Asia  Minor  (a'shd  mi'ner),  (XIII 
S4),  34,  166.  (Refer  by  name 
to  particular  countries  and  re- 
gions.) 

asphalt,  226;  asphalt  base,  227. 
ass  (see  donkey). 

Assam  (as"sam'),  (XVIII  S4),  146. 
assembly  hne,  254,  281,  309. 
assembly  plant,  255. 

Astrakhan  (as"tra-Kan'),  (XIII  T3), 
184. 

astronomy,  34^ 

Asuncion  (a-soon-syon'),  (XI  P5), 
37. 

Atacama  (a"ta-ka'ma)  Desert,  (XI 
05),  287. 

Atlanta  (at-ian'td),  (I  N3),  249,  302. 
Atlantic  Coast  Plain;  forests,  43, 
*45;  vegetables,  120;  water 
power,  248. 

Auburn  (6'burn),  (IX  02),  298,  299. 
Augusta  (6-gus'td)_,  Ga.,  (I  N3),  249. 
Australia  (6s-tra'll-d;  -tral'yd), 
(XIX);  agriculture,  58;  animals, 
34;  cattle,  34,  37,  103;  camels, 
184;  chemical  industries,  277; 
cities,  314;  coal,  218,  225,  314; 
corn,  89;  dairying,  115,  116; 
deserts,  36,  287;  fertihzer,  277; 
forests,  53;  fruit,  129,  132,  137, 
*140;  gold,  234;  grasslands,  34, 
37,  288;  horses,  183;  hunting,  7; 
iron,  218;  manufacturing,  314; 
meatpacking,  102-103,  282;  nuts, 
165;  railroads,  287,  328;  rain- 
fall, 36,  103;  ranching,  32; 

sheep,  34,  , 36,  102,  103,  251; 
wheat,  67,  72;  wool,  251. 

Austria  (6s'tri-d),  (XIV  R2);  Com 
Belt,  88,  109;  coal,  224,  307; 
forests,  46;  fruit,  129;  glass,  271; 
manufacturing,  307;  pottery,  271; 
poultry,  109;  salt,  242;  textiles, 
308. 

automobiles,  *161,  190,  206,  253, 
*254,  254-256;  production.  United 
States,  363;  registration,  world, 
*161. 

avocado,  139; 
axis,  347. 

Azov  (a'zof;  a-z6f')f  Sea  of,  (XII 
S3),  309. 

Baalbec  (bal'bSk;  bal"bgk'),  (lat. 

33°  59'  N.;  long.  36°  9'  E.),  166. 
bacteria,  61,200. 

Bactria  (see  Iran). 

Bactrian  camel  (see  camel). 
bagasse,  156. 

Bahamas  (bd-ha'mdz),  (I  04),  17. 
bakery,  *278-279,  *280,  280. 


Baku  (ba-kob'),  (XII  T3),  228. 
Baldwin  Locomotive  Works,  295. 
Baldwin,  Matthias,  295. 

BaU  (ba'le),  (XX  S5),  94. 

Balkan  (bal-kan';  bol'kan)  Moun- 
tains, (XII  R3);  cattle,  38,  104; 
corn,  88;  forests,  46;  meat  in- 
dustry, 104;  sheep,  38,  104; 
swine,  46. 

Baltic  (bol'tik)  Sea,  (XII  Q2),  51; 

flax,  170;  peat,  221. 

Baltimore  (bol'tl-mor),  (I  02),  43, 
120,  156,  174,  215,  221,  222,  227, 
240,  247,  295,  296,  323. 
banana,  58,  128,  140-141,  *140,  {285), 
339-340;  trade,  358. 

Bangkok  (bang"kbk'),  (XVIII  T5), 
288. 

banks,  fishing,  14,  15. 

Barcelona  (bar"se-l6'nd;  bar"tha- 
lo'na),  (XIV  P3),  310. 
barley,  75. 
barometer,  *82,  83. 
barter,  335. 

Basra  (bas'rd),  (XVIII  N3),  137. 
Batum  (ba-tdbm),  (XII  T3),  228. 
bauxite  (bo'zit),  238. 

Bayonne  (ba-yon'),  N.  J.,  (lat. 

40°  40'  N.;  long.  74°7'  W.),  229. 
beans,  96-98,  119;  honey  locust, 
*153;  navy,  98;  soy,  74,  96-97, 
*97,  98. 

bear,  41;  polar,  *17. 

beasts  of  burden,  (183),  183-189,  204. 

beaver,  11,  12. 

Bedford  (VII  Q3),  *245. 

Bedouins  (b6d'db-ins),  109,  142. 
beech,  41,  45,  48. 

beef,  *96,  (see  cattle);  breeds,  105; 

extract,  102. 
beehive  oven,  213. 
beet,  119;  fodder  (see  mangels). 
beetle,  Japanese,  200. 

Belfast  (bel-fast'),  (XV  N3),  293. 
Belgium  (b6l'jl-um;  bfil'jum),  (XIV 
PI);  automobiles,  254;  canals, 
331;  cement,  240,  305;  chemical 
industries,  277,  305;  coal,  216- 
217,  224,  304,  305;  diamonds, 
305;  dogs,  189;  glass,  305;  iron, 
216,  217,  305;  lace,  305;  lime- 
stone, 305;  hnen,  305;  machin- 
ery, 255,  305;  manufacturing, 
304,  305;  occupations,  *293;  pot- 
tery, 305;  steel,  305;  sugar  beets, 
158,  305;  textiles,  250,  305. 
Belgrade  (bel"grad')  (see  Beograd). 
Bell,  Alexander  Graham,  335. 
bellows,  211. 

Bengal  (ben-g6l')  Bay,  (XVIII  R5), 
93. 

Beograd  (ba-6-grad'),  (XIV  T3), 
308. 

Bergen  (bgr'ggn),  (XIII  PI),  15, 
329. 

beriberi,  117. 

Bering  (be'rlng;  ba'rfng)  Sea,  (III), 
18,  39. 

Berlin  (bfir-len;  bflr"lln'),  (XIII 
Q2),  258,  260,  304,  306. 
Bethlehem  (b6th'le-hgm).  Pa.,  (IX 
P3),  215,  240,  295. 
bicycles,  259-260. 


big  trees,  54. 

Bilbao  (bil-ba'6),  (IV  03),  217. 
billets,  steel,  214. 
binder,  *60. 

Binghamton  (blng'am-tun),  (IX  P2)„ 
265. 

birchj  48. 

Birmingham  (bflr'mlng-ham),  Ala., 
(I  M3),  215,  302,  303. 
Birmingham,  England,  (XV  03), 
258  293 

Biscay  (bis'ka),  Bay  of,  (XIV 
02-3),  18,  46. 

bison  (see  buffalo,  American). 
blackberry,  126,  132. 

Black  HiUs  (VII  N2),  *30. 

Black  Sea,  (XII  S3),  228,  312. 
black-soil  belt,  68. 
blast  furnace,  *213. 
bleaching,  248. 
blowgun,  *10,  10. 
bluefish,  16. 

Bohemia  (bo-he'mf-d),  (XII  Q3), 
217,  224,  307  (see  also  Czecho- 
slovakia). 

Bolivia  (bo-Hv'1-d;  bo-le'vya),  (XI 
04);  alpacas,  38;  coffee,  143; 
cold  plateau,  287;  llamas,  38; 
rivers,  331;  silver,  235;  tin,  237; 
water  power,  *314;  wool,  38. 
boll  weevil,  174,  199,  200. 

Bolton  (bol'tun),  (XV  03),  257; 
Boma  (bo'ma),  (XI  Q6),  288. 
Bombay  (bom-ba),  (XVIII  Q5),  67, 
116,  288,  330. 
boomerang,  10. 

Bordeaux  (b6r"do'),  (XIII 03),  329. 
boring  machine,  254. 
boring  stick,  *203. 

Borneo  (bor'ne-6),  (XX  S4-5),  7; 
Boston  (bos'tun),  (X  N3),  11,  16, 
73,  113,  156,  247,  257,  265,  329, 
333 

Bothnia  (b6th'nl-d).  Gulf  of,  (XII 
Rl);  forests,  51;  ore,  217. 
bottles  (see  glass). 

Boulder  (bol'der)  Dam,  197,  *239, 
319. 

Brahmaputra  (bra'md-poo'trd)  River 
and  VaUey,  (XX  R3),  171. 
bran,  117. 

Brazil  (brd-zil'),  (XI);  automobiles, 
255;  cacao,  148;  cattle,  37,  102; 
coffee,  *143,  143,  144;  corn,  89, 
90;  cotton,  175;  forests,  52,  55; 
goats,  263;  iron,  218;  mate,  147; 
meat  packing,  37,  *102,  102,  282; 
rice,  95;  rivers,  331;  rubber,  160, 
161,  162;  sugar  cane,  153,  155; 
textiles,  250,  257,  314;  textile 
machinery,  255,  257;  water 

power,  250,  314,  *320. 

Brazil  nuts,  164,  *165,  287. 
bread,  63,  *96,  *278-279,  280,  *290 
(see  also  milling). 
breakwater,  332. 

Bremen  (bra 'men;  brgm'en),  (XIII 
P2),  332. 

bricks,  267-268,  270. 
briquette,  221. 

Brisbane  (briz'ban),  (XIX  S4),  314. 
British  Columbia,  (V  NOl);  copper, 
233;  forests,  54;  fruit,  128. 
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British  Empire;  forests,  55.  (Refer 
by  name  to  particular  covmtries 
and  regions.) 

Brittany  (brit'd-ni),  (XII  03),  70. 
brocade,  251. 

Brockton  (brok'tdn),  (X  N3),  265. 
Broken  Hill,  (XIX  Q4),  287. 
bromine,  277. 
bronze,  208,  212,  232-233. 

Brussels  (brus'elz)  (see  Bruxelles). 
Bruxelles  (bruks-eF)  (Brussels), 
(XIV  PI),  304,  305. 

Bucharest  (boo"kd-rSst)  (see  Bu- 
curesti). 

buckwheat,  77. 

Bucuresti  (bdo-koo-rSs'te),  (XIV 
U3),  308. 

Budapest  (boo'da-pest"),  (XIV  S2), 
308. 

Buenos  Aires  (bo'nus  a'rez;  bwa- 
nos  I'ras),  (XI  P6),  34,  101,  116, 
225,  227,  250,  282,  314,  315. 
buffalo,  59,  *92,  116,  186,  */89; 
American,  *29,  29;  water,  *92, 
116,  {183),  186,  *189. 

Buffalo  (btif'd-lo),  (IX  N2),  73,  213, 
222,  240,  258,  280,  297,  299. 
Bukhara  (bdb-Ka'ra),  (XVIII  P3), 
290. 

Bulgaria  (bdol-ga'rl-d;  btil-),  (XIII 
R3);  Corn  Belt,  88,  109;  nuts, 
166;  poultry,  109;  tobacco,  181. 
Burgundy  (bur'gun-dl),  135. 

Burma  (bur'md),  (XVIII  S4-5); 
elephants,  186;  forests,  56;  fruit, 
136;  petroleum,  228;  rice,  93. 
Burnley  (burn'le),  (lat.  53°48'N.; 

long.  2°  20'  W.),  257. 
burro  (see  donkey). 

Bushmen,  7. 

Butte  (but),  (VI  Nl),  233. 
butter,  21,  37,  *96,  114,  *116,  116; 
production,  world,  358;  trade, 
world,  358  (see  also  dairying). 
butterfat,  107. 


cabbage,  119. 
cable,  (335),  335. 

cacao  (kd-ka'o),  60,  *148,  148,  287, 
362. 


cactus,  275. 

poffpi'np  1/1.7 

Cairo  (ki'ro);  (XVII  S2),  184,  250, 
347.  , ’ ’ ’ 

Calcutta  (kai-kut'd),  (XVIII  R4), 
116,  146,  171,  2L^,  288,  330. 

Calgoorlie  (k&l-gd7ir'li),  (XIX  N4), 
287 . )' 

California  (kai"l-f6r'nl-d),  (V  N3); 
canning,  fish,  17;  canning,  fruits 
and  vegetables^,  130-131,  132,  283, 
*285)  cement,  240;  chocolate, 
148;  climate,  66;  cotton,  176; 
dairying,  114';  desert,  35;  fishing, 
17;  forests,  41,  54,  *263)  fruit, 
128,  130,  */3/,  131,  */32,  132,  135, 
*136,  136,  I37,  138,  139;  gold, 
*234,  2^^)  Qlreat  Valley,  95,  130; 
granite,  245;  irrigation,  *138) 
manufacturing,  301;  natural  gas, 
230;  nuts,  ,1166;  petroleum,  222, 
*227,  227,  i*301 , 301;  pneumatic 
tires,  260,  im ; potash,  196;  pot- 


tery, 270;  poultry,  109;  rainfall, 
35;  rice,  95;  salt,  242;  sugar 
beets,  157;  vegetables,  118,  119, 
120;  wheat,  66. 

‘Cahfornia,  University  of,  labora- 
tory, *256. 

Camden  (kam'den),  (IX  P4),  295. 
camel,  21,  36,  105,  111,  (183),  184, 
*185)  Bactrian,  184;  one-humped, 
184. 

Cameroon  (kam"er-oon'),  (XVII 
Q5),  *289. 

Canada  (kan'd-dd),  (III);  buffalo, 
29;  cattle,  100,  263;  coal,  222, 
223;  dairying,  113;  fishing,  16, 
17;  forests,  41,  48,  49-50;  fruit, 
127-128,  132;  fur,  11;  gold,  234, 
236;  gypsum,  243;  iron,  215;  hg- 
nite,  223;  manufacturing,  299- 
300;  natural  gas,  230;  nuts,  166; 
oats,  76;  peat,  220;  petroleum, 
227;  pneumatic  tires,  260;  pros- 
pecting, 209,  287;  pulp  and 
paper,  *298)  reindeer,  40;  rye,  76; 
shoes  (leather),  266;  shoes  (rub- 
ber), 261;  silver,  236;  swine,  107; 
unused  land,  197;  water  power, 
319;  wheat,  72,  73,  341,  355- 
exports,  357;  yak,  187. 
canals,  31,  44,  *190,  *191,  213,  222, 
292,  299,  304,  331,  (341).  (Refer 
by  name  to  particular  canals.) 
canal  boats,  328,  331. 
canals,  ship,  331. 
canary,  108. 

Canary  Islands,  (XVII  N3),  140. 
Canisteo  (kan''i's-te'o)  River,  44. 
canning,  fish,  *15,  15,  17,  19. 
canning,  fruits  and  vegetables,  118, 
120,  130,  131,  283-285;  Cal- 
ifornia, 130-131,  132,  283,  *285) 
Colorado,  289;  factory,  283-284; 
Georgia,  131;  machinery,  283- 
284;  Maryland,  120;  Michigan, 
131;  North  Carolina,  284;  Penn- 
sylvania, 120;  trade,  284;  Utah, 
131,  289;  Washington,  289. 
canning,  meat,  34,  101  (see  also 
meat  -packing). 
cantaloupe,  119. 

Cape  Breton  (kap  bret'un),  (III); 
coal,  215. 

Cape  Cod,  (X  N3),  15. 

Cape  Cod  Canal,  (X  N4),  331. 

Cape  of  Good  Hope,  (XVII  R9), 
129,  132,  137. 

Cape  Town,  (XVII  Q9);  cUmate, 
*28. 

capital,  206,  207;  capital  goods,  206. 
Capri  (ka'pre),  (lat.  40°  33'  N.;  long. 

14°  13'  E.),  *134. 
caravans,  327. 
carbohydrates,  *96,  96. 
carbon,  212,  214,  219,  274. 

Cardiff  (kar'dif),  (XV  03),  223,  225. 
carding,  *204. 
caribou  (see  reindeer). 

Carolina  pine,  52. 

Carpathian  (kar-pa'thl-an)  Moun- 
tains, (XII  R3),  38,  104. 

Carrara  (ka-ra'ra),  (lat.  44°  4' N.; 

long.  10°  5'  E.),  245. 
carriage,  255. 
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Cascade  (kSs-kad')  Moimtains,  (IV 
M3),  128,  131. 

Caspian  (kas'pi-an)  Sea,  (XII  TU3), 
17,  312. 

cassava  (ka-sa'vd),  125,  140. 
cassina,  147. 
cassowary,  34. 

Catskill  (kats'kil)  Mountains,  (IX 
P2);  forests,  43. 

cattle,  21-40,  99-105,  *21,  *29,  (99), 
*100,  {106))  dipping  cattle,  *104) 
fattening  cattle,  99;  Galloway, 
39;  ranches,  32;  speciahzation  of 
breeds,  105. 

Caucasus  (ko'kd-sus)  Mountains, 
(XII  T3),  cattle,  38;  forests,  55; 
natural  gas,  226;  petroleum,  228. 
cedar,  55,  56. 
cellophane,  276. 
celotex,  156. 

cement,  239-240,  295,  305. 
center  of  gravity,  346. 

Central  America,  (III);  automo- 
biles, 2o5;  cacao,  148;  coffee, 
142,  143,  144;  corn,  79;  dairying, 
115;  forests,  56;  fruit,  128,  *140) 
iron,  218;  poultry,  110;  rice,  95; 
rubber,  160,  161. 
ceramics,  270. 

Ceylon  (se-l6n'),  (XVIII  R6),  250, 
293;  coffee,  142,  143;  elephants, 
186;  nuts,  *163)  rice,  93;  rubber, 
161;  spices,  *150,  150;  tea,  146, 
*147. 

charcoal,  212,  217. 
charkha  (char'kd),  *313. 

Charleston  (charlz'tun),  S.  C.,  (I 
03),  174,  247. 

Charleston,  W.  Va.,  (IJ^2),  297. 
Chattanooga  (chat"d-noo'gd),  (I  M2), 
302. 

cheese,  21,  *96,  97,  111,  113,  114; 
from  reindeer  milk,  113;  from 
sheep’s  milk.  111. 

chemical  industries,  274-277;  chem- 
ical engineering,  276. 

Chemnitz  (kem'nlts),  (XIII  Q2), 
306. 

cherry,  126,  132. 

Chesapeake  (ches'd-pek)  Bay,  (I 
02);  canning,  120;  fishing,  17,  18, 
296;  fruit,  130;  lumbering,  44; 
oysters,  18,  296;  tobacco,  179. 
Chester  (ches'ter),  (IX  P4),  258, 
295 

chestnut,  43,  167-168,  198. 

Chicago  (shl-ko'go),  (VII  Q2),  11, 
73,  100,  101,  102,  106,  198,  213, 
227,  229,  256,  257,  258,  265,  270, 
281,  282,  297,  298,  330. 
chicken  (see  poultry). 

Chile  (chil'l;  che'la),  (XI  N6-7); 
agriculture,  66;  coal,  225,  314; 
copper,  *232,  233;  deserts,  287; 
forests,  55;  fruit,  129,  132,  137; 
Great  Valley,  66;  railroads,  328; 
salt,  243;  nitrate  of  soda,  196, 
243,  275,  277;  wheat,  66. 
china,  271  (see  pottery). 

China  (chi'nd),  (XVIII  U3);  agri- 
culture, 59,  61;  antimony,  237; 
buffalo,  186;  canals,  331;  coal, 
1 225;  corn,  88,  89;  civil  wars,  323; 

sc-7 
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cloth,  246;  cotton  raising,  174; 
dairying,  116;  fish  culture,  19; 
forests,  41,  46-47,  53;  fruit,  129, 
136,  137;  fuel,  220;  goats,  263; 
grain  sorghums,  88;  irrigation, 
121;  iron,  218,  312;  kerosene, 
229;  manufacturing,  207,  312; 
nuts,  166;  people,  9^2,  312;  pot- 
tery, 269-270;  poiiltry,  109; 
railroads,  50,  225,  287;  ramie, 
177;  rice,  61,  92-93;  river  traffic, 
330,  331;  shoes,  266;  silk,  177; 
soil,  321;  soy  beans,  96,  97; 
swine,  107;  tea,  145,  146;  tex- 
tiles, 246,  251;  tobacco,  181; 
transportation,  327 ; vegetables, 
121,  125;  wheat,  71. 

China  grass  (see  ramie);. 
chinch  bug,  200. 
chinchilla,  11. 
chocolate,  148. 

Chosen  (cho'sgn"),  (XVIII  V3);  ag- 
riculture, 96;  forests,!  41,  46-47; 
fruit,  129;  nuts,  166;  rice,  47,  93; 
tobacco,  181;  soy  beans,  96; 
swine,  106. 
chromium,  212,  263. 

Churchill  (chfirchll),  (III),  *74,  74. 
cigar,  179,  180  (see  also  tobacco). 
cigarette,  *180,  180,  303  (see  also 
tobacco). 

Cincinnati  (sln"sl-nat'f),  (VII  R3), 
102,  222,  258,  297,  298. 
circulation  of  air,  26. 

Cisco  (sis'ko),  Utah,  (lat.  38° 59'  N.; 

long.  109°  25'  W.),  *24. 
cities,  206,  219,  (285),  286-290,  292, 

294,  297. 

citrus  fruits,  136-138,  *136,  *137. 
clams,  18. 

clay,  267,  268,  270,  271. 

Cleveland  (klev'land),  (VII  R2), 
213,  256,  258,  297,  298. 
climate,  23-28,  *26,  *27,  80-86,  (/68); 
anti-cyclone,  84;  bands,  72;  ba- 
rometer, *82,  83;  clouds,  26,  85; 
cold  wave,  81-82,  (80),  84;  con- 
tinental, 42;  corn,  79;  Corn 
Belt,  80-86;  cyclones,  80-82,  (81), 
(82),  (83),  83,  *84,  84,  85,  350; 
data,  world,  372-373;  depression, 
82,  84;  doldrums,  26;  factories, 
207;  high  area,  84;  low  area,  84; 
Mediterranean  type,  *28,  28,  (66), 
66,  75,  90,  134,  (135),  137,  138,  220, 
222,  224;  oceanic,  42,  70;  thun- 
dershower, 85-86;  tornado,  81, 
*86,  86;  trade  winds,  27,  349; 
weather  procession,  84;  wheat, 
65;  zone  of  calms,  26  (see  also 
rainfall,  winds,  weather). 
chppers,  16. 

clothing,  246  (see  textiles). 
cloves,  150. 
coach,  253,  333. 

coal,  46,  *210,  210,  212,  213,  215, 
216,  *217,  217,  218,  219-225,  *219, 
*220,  *221,  (222),  *223,  (224),  292, 

295,  297,  304,  305,  306-307,  309, 
313,  314,  317,  359,  360;  anthra- 
cite, 212,  221,  222,  295;  bitu- 
minous, 219,  221,  222;  brown  (see 
lignite)]  semi-bituminous,  221, 


coal  oil,  227. 
coal  tar,  275,  304. 
cochineal,  275. 
cocoa  (see  cacao). 

coconuts,  *163,  163-164,  *164,  287; 
exports,  world,  362;  oil,  164; 
— exports,  world,  363. 
cocoon,  *177. 

cod,  *13,  14,  15;  dried,  15. 
codling  moth,  200. 
coffee,  (142),  *143,  142-144,  *144,  358. 
Cohoes  (ko-hoz),  (IX  Q2),  298,  299. 
coins,  Roman,  *2()9. 
coke,  212,  213,  275;  by-product 
coke,  214. 

cold  plateaus,  339;  cities  of,  286- 

287. 

cold  storage,  110. 
cold  wave  (see  climate). 

Colombia  (ko-lom'be-a),  (XI  N2); 
coffee,  143;  emeralds,  *245]  nuts, 
165;  river  traffic,  331;  tobacco, 
181. 

Colombo  (ko-lom'bo),  (XVIII  Q6), 

288,  330. 
colonies,  343. 

Colorado  (k6l-6-ra'do),  (VI  03); 
Great  Plains,  29-32;  canning, 
289;  cattle,  *21]  coal,  *221] 
dairying,  114,  289;  forests,  42; 
frjiit,  128;  iron,  215;  lumbering, 
289;  marble,  245;  meat  packing, 
289;  phosphate  rock,  196;  sugar 
beets,  *137,  157;  vegetables, 
123. 

Colorado  River  (IV  04-5);  cotton, 
176;  grain  sorghuiDS,  91;  water 
power,  319. 

Columbia  (ko-lum'bl-d)  Rivef  and 
Valley,  (IV  M2);  agriculture,  *73] 
cities,  301;  fishing,  17;  fruit,  131; 
water  power,  301 ; wheat,  69. 
Columbia,  S.  C.,  (I  N3),  249,  *302, 
302. 

Columbus  (ko-liim'bus),  Ohio,  (VII 
R3),  298,  348. 
combine,  *61,  63,  190. 
commerce  (see  trade). 
communication,  *334,  333-335. 
compass,  212,  344. 
competitive  countries,  341. 
complementary  countries,  341. 
concentrate,  209. 
concentrator,  209,  233. 
concrete,  244,  268;  reinforced,  239- 
240;  use  in  dams,  239-240,  317. 
Congo  (kong'go),  Belgian,  (XVII 
R6),  cattle,  *103]  copper,  1^  210, 
233;  corn,  90;  elephant,  186; 
forests,  *57]  rice,  95;  vegetables, 
121. 

Congo  River,  (XVII  Q6),  90,  288, 
331 

Connecticut  (ko-n6t'I-kut),  (X  M4); 
hardware,  294;  machine  tools, 
258;  rubber  boots  and  shoes,  261 ; 
textiles,  294;  tobacco,  179,  180; 
wheat,  68. 

Connecticut  River  and  Valley,  (IV 
W3);  shipping,  330;  tobacco, 
179,  180. 

continental  glacier,  48;  shelf,  14. 
contour  fines,  352. 


(Ill), 


(174), 


Coolgardie  (kool-gar'de),  (XIX  N4), 
287. 

copepod,  13. 

copper,  208,  210,  212,  *232,  232-233, 
236,  360,  361. 
coppice,  46. 

copra,  163, 164;  exports,  world,  363. 
Corudh  (kSr'lnth)  Canal,  (XIV  T4), 
331. 

cormorant,  108. 

corn,  (67),  79-91,  *79,  (87),  *88,  *91, 
357. 

Com  Belt,  127;  American,  80,  87- 

88,  100-101;  cattle  and  sheep, 
100-101;  climate,  80-86;  dairy- 
ing, 114;  European,  88,  109; 
fruit,  127 ; grain  sorghums,  87, 88; 
meat,  100;  meat  packing,  100- 
101,  282;  oats,  76-77;  poultry, 
109;  soy  beans,  98;  swine,  106; 
typical  farm,  99;  vegetables, 
(122),  122. 

corn  borer,  European,  200. 

corn  bread,  90. 

corozo  (see  Tagua  nuts). 

Coming  (kdr'ning),  N.  Y.,  (IX  02), 
273  298 

Corsica  (kor'sl-kd),  (XIV  Q3);  nuts, 
168,  198. 

Costa  Rica  (k6s"td  re'kd), 

*144,  293. 

cotidal  lines,  (346),  346j 
cottage  industry,  246. 
cotton,  (169),  *173,  173-176, 

*175,  *176,  259,  359;  cotton  gin, 
173,  *205,  205;  Pina,  176. 

Cotton  Belt,  89,  (169),  173-175; 
corn,  89;  dairying,  114;  fertilizer, 

89,  174,  277;  forests,  52;  mules, 
185;  rainfall,  82;  ramie,  177;  soy 
beans,  98;  tea,  145;  textiles,  248- 
249,  *252,  303;  vegetables,  123. 

ct^ton  manufacturing,  *205,  246-251 
(^e  textiles). 

cov^see  cattle,  dairy  cattle). 
cowbov,  *29,  29. 
crab,  17-18,  19. 
cradle,  *30. 

Creuzot  Lkrff"zo'),  (lat.  46°  48'  N.; 

long.  4°  36'  E.),  305. 
crop  rotation)  61,  68,  *89,  95,  *200. 
Cuba  (ku'ba},  (HI);  cane  sugar, 
155,  341;  dairying,  113;  iron, 
215;  sponge,  17;  tobacco,  179, 
181. 

Cumberland  (kfim'ber-land)  River, 
(VIII  Ql),  222,v330. 
cumulus  clouds,  8;5. 

Curasao  (kdo"ra-sa'6;  ku"rd-so'), 
(XI  01),  228. 
currents,  ocean,  35(b  f352). 
cyclone  (see  climate)- 
cypress,  42,  52. 
cypress  swamps,  52. 

Cypms  (si'prus),  (XI V V4),  *185. 
Czechoslovakia  (ch6k  "6-sl5-va'kl-d), 
(XIII  Q3),  cement,  .240;  coal, 
217,  224,  306-307;  g lass,  *272, 272, 
*273]  iron,  217,  307  ] machinery, 
255,  258;  manufa(5tiB?mg,  307; 
pottery,  271;  poultry)  109;  pulp 
and  paper,  307;  shoe  s,  *266]  sugar 
beets,  153,  158;  textr’les,»250,  308. 
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Dahomey  (da"ho'ma;  da"h6-ma'), 
(XVII  P4-5),  172. 
dairy  breeds,  105;  Holstein,  *///. 
dairying,  107,  *///,  111-116. 

DaUas  (dai'ds),  (VIII  02),  282,  301. 
dam,  31,  *239,  239-240,  309,  310, 
317.  (Refer  to  particular  dams 
by  name.)  ' 

Damas  (da'mSs),  (Damascus),  (XIV 
W5),  184,  290,  312. 

Damascus (dd-mas'kus)  (see Damas). 
Danube  (dan'ub)  River,  (XII  Q3), 
331. 

Danube  Valley;  cities,  308;  corn, 
88;  Corn  Belt,  88,  109;  poultry, 
109;  wheat,  71. 

Danville  (dan'vll),  (I  02),  302. 
date  line,  international,  348. 
date  palm,  *137. 
day,  348. 

Dayton  (da'tun),  (VII  R3),  298. 

De  Forest,  335. 

Delaware  (dSl'a-war),  (IX  P4), 
chemicaL  industries,  276;  tan- 
ning, *263. 

Delaware  Bay,  (I  02),  18,  272. 
Delaware  River,  (IX  P3),  212,  276. 
Delft  (delft),  (lat.  52°  N.;  long. 

4°  21'  E.),  271. 
delftware,  271. 

Denmark  (den'mark),  (XIII  P2); 
cattle,  104;  dairying,  115;  fish- 
ing, 15,  16;  meat  packing,  104; 
poultry,  109;  sheep,  104;  swine, 
107,  109;  textiles,  250;  trade, 
341;  windmills,  319. 

Denver  (dgn'ver),  (VI  03),  34,  289, 
290. 

depression  (see  climate). 
desert,  {35),  35;  Arabia  and  Sahara 
35-36;  Austraha,  36;  Central 
Asia,  35;  cities,  287;  India,  37; 
North  America,  35;  South  Africa, 
36. 

Des  Moines  (de  moin'),  (VII  P2), 
301. 

Detroit  (de-troit'),  (VII  R2),  213, 
*254,  256,  260,  297,  298. 
diamonds,  305. 
diatoms,  13. 

Dijon  (de-zh6n),  (XIV  Q2),  135. 
dipping  vat,  *104. 
distaff,  *246. 

Dnepropetrovsk  (d'ny6p'ro-pa- 
trofsk),  (XII  S3),  309. 

Dobson  and  Barlow,  257. 
docks,  *291,  332. 
dog,  {183),  188-189,  *189. 
doldrums,  26. 

domestic  stage  (of  industry),  204, 
225,  269. 

Dominican  (do-mln'i-kan)  Republic, 
(III);  dair5dng,  113;  rice,  95. 
Don  (don)  River,  (XII  T3),  71,  217, 
309. 

Donets  (do-nygts'),  (lat.  50°  10'  N.; 
long.  36°  50'  E.),  217,  309. 
^^onkeys,  21,  29,  59,  {183),  184-185, 
/ *185,  209,  327. 

dough,  280  (see  also  bread  and 
baking). 

Douglas  fir,  54. 
drainage,  {120),  *197,  197. 


Dresden  (drgz'den;  dras'den), 
(XIII  Q2),  217,  306. 
dry  farming,  32,  69,  *195,  289. 
dual  purpose  animals,  105,  *116. 
duck  (see  'poultry). 

Ducktown,  Tenn.,  (lat.  35°  5'  N.; 

long.  84°  21'  W.),  241. 

Duluth  (ddb-ldbth),  (VII  PI),  73, 
213,  215. 
dune,  sand,  46. 

Dunedin  (dun-e'din),  (XIX  inset), 
283 

Durham  (dtlr'am),  (I  02),  180,  302, 
303. 

durian,  *139. 
durra,  91. 
durum,  194. 

dyeing,  248,  277;  aniline  dyes,  275. 
dynamite  (see  explosives). 
dynamo,  205,  317. 

earth,  344;  axis,  347;  latitude,  347; 
longitude,  347;  moon,  345;  ocean 
currents,  350;  poles,  347;  sea- 
sons, *25,  25,  349;  shape,  347; 
tides,  346;  time,  348;  winds,  25- 
28,  349-350. 

earthenware,  269,  271,  295. 

East  Cape,  Siberia,  (lat.  66°  10'  N.; 

long.  169°  50'  W.),  39. 

Easter  Island,  (lat.  29°  S.;  long. 
109°  30'  W.),  140. 

East  Indies  (In'dlz),  (XX  ST5); 
agriculture,  59;  buffalo,  186; 
dairying,  116;  fruit,  136;  iron, 
218;  petroleum,  228;  poultry, 
110;  spices,  150;  sugarcane,  155. 
East  Liverpool,  (VII  R2),  270. 
Easton,  (IX  P3),  240,  252. 

Eastport,  (X  P2),  277. 

East  St.  Louis  (sant  loo 'Is),  (VII 
P3),  102. 
eclipse,  *345,  345. 

Ecuador  (gk'wd-dor"),  (XI  N3),  148, 
165. 

Edmonton  (gd'miin-tun),  (III),  11. 
Eddystone,  Pa.,  258,  295. 

Edison,  Thomas  A.,  161,  205. 
Edison  Botanic  Research  Corpora- 
tion, 161. 

education,  207,  310,  324. 

Edwards  Plateau,  (IV  Q5),  29,  *30, 
*195. 

eggs,  *96,  *110  (see  poultry). 

Egypt  (e'jlpt),  (XVII  RS3);  camel 
meat,  105;  cotton,  175-176,  259; 
durra,  91;  flax,  170;  manu- 
facturing, 204;  rivers,  331;  sugar 
cane,  155;  wheat,  67. 

Elbe  (gl'be)  River,  (XIII  Q2),  331. 
electricity;  furnace,  *5/5;  lights, 
220;  machinery  and  apparatus, 
257-258,  295,  299;  motors,  206; 
railroads,  328  (see  also  power). 
electromagnet,  *305. 
elephants,  11,  56,  {183),  *186,  186. 
EUzabethviUe,  (XVII  R7),  15. 
emeralds,  *245. 

Empty  Quarter  (Arabia),  111. 
emu,  *7. 

engine;  Diesel,  328;  gasoline,  *204, 
327,  328;  oil,  328;  steam,  205, 
219,  220,  292,  316,  318,  327,  328. 


England  (fng'gland),  (XV  03); 
agriculture,  76;  automobiles,  255; 
cattle,  *107;  chocolate,  148;  coal, 
46,  216,  223;  cottage  industry, 
246;  fishing,  15,  17;  forests,  45; 
fruit,  129,  134;  milhng,  280; 
nuts,  166;  oats,  76;  salt,  242; 
textiles,  246-247,  251;  water 

power,  246,  247;  wheat,  70  (see 
also  Great  Britain,  United  King- 
dom). 

English  (Ing'gllsh)  Channel,  (XV 
03-4),  14,  18. 

equator,  25,  26,  27,  347,  349. 

equatorial  forests  (see  tropic 
forests). 

equinox,  349. 

Eratosthenes  (gr  "d-t6s'the-nez) , 

344. 

Erie  (e'rl),  (IX  M2),  297. 

Erie  Canal  (see  New  York  State 
Barge  Canal). 

Erie,  Lake,  (IV  U3),  128,  135,  299; 
canals,  213;  cities,  297. 

ermine,  11. 

erosion,  47,  *62,  *73,  *199,  200-201, 
*322  322 

Eskimos,  7.  10,  188. 

Essen  (gs'en),  (XIII  P2),  305. 

Estonia  (gs"t6'nf-d),  (XVIII  R2), 
dairying,  115;  manufacturing, 
307 ; oil  shale,  229. 

Ethiopia  (e"thf-6'pl-d),  (Abyssinia), 
(XVII  T5);  coffee,  142;  corn, 
90;  grain  sorghums,  90. 

eucalyptus  (u"kd-hp'tus),  53. 

Euphrates  (u-fra'tez)  River,  (XIV 
W4),  137,  268. 

Europe  (u'rup),  (XII,  XIII);  bar- 
ley, 107;  canals  {341);  cattle,  33, 
104;  Corn  Belt,  88,  109;  coal, 
223,  224,  {224);  dairying,  115; 
dogs,  189;  farms,  104;  fish  cul- 
ture, 19;  fishing,  14-15,  17,  19; 
forests,  45-46,  51;  fruit,  129,  132, 
137;  glass  making,  272;  grass- 
lands, 33;  horses,  183;  iron,  216- 
217;  lignite,  221;  machine  tools, 
258;  manufacturing,  287,  304- 
311;  mate,  147;  meat  packing, 
104;  milling,  280;  oats,  107; 
potato  and  barley  belt,  106-107; 
pottery,  271;  poultry,  109;  rail- 
roads, 304;  rice,  95;  rivers  {341); 
rubber  goods,  260-261;  sheep, 
33,  104;  shoes,  266;  specializa- 
tion of  animals,  105;  sugar  beets, 
157,  *158,  {159);  swine,  106-107; 
tea,  146;  textiles,  252;  vege- 
tables, 121,  124;  wheat,  70,  *72. 
(Refer  by  name  to  particular 
countries  and  regions.) 

Evansville  (gv'anz-vll),  (VII  Q3), 
297. 

explosives,  276. 

factory  system,  205-206,  207,  292. 

Faroe  (fa'ro;  fa'ro)  Islands,  (XIII 
01),  14. 

fagots,  *47. 

fairs,  335. 

Falkland  (fok'land)  Islands,  (XII 
P8),  39,  293. 
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FaU  River,  (X  N4),  247,  257. 
fan,  alluvial,  *132,  *136. 

Faraday,  Michael,  205. 
farming;  abandoned  farms,  294; 
air  conditioning,  198;  animals, 
59,  190,  *202,  327;  artificial  ferti- 
lizer, 195-197;  breeding  animals, 
194-195;  breeding  plants,  194; 
conditions  necessary  for,  60-62; 
Corn  Belt,  87-88,  99,  {122);  Cot- 
ton Belt,  173-175;  crop  rotation, 
61,  68,  *89,  95,  *200;  dangers  to, 
199-200;  demand  for  farm  prod- 
uce, 193;  drainage,  *197,  197; 
dry,  32,  69,  *195,  289;  effect  of 
crops  on  soil,  *200,  200;  effect  of 
rainfall  on  soil,  200-201,  (201); 
Europe,  104;  fertility,  61,  321- 
322;  future  of,  190-202;  heat 
and  sunshine,  60;  insects,  199; 
intensity,  70-71,  99;  irrigation, 
197;  machinery,  190,  257;  man- 
agement, 76;  moisture,  60-61; 
patch,  59;  reasons  for  increase 
of  produce,  190-192;  recent 
changes  in,  190-192;  reclamation, 
197;  soil,  61-62,  68-69,  *200,  200; 
Southern  States,  302-303;  strip 
cropping,  *195;  supply  of  farm 
produce,  193-199;  surface,  62; 
truck  farming,  119-125,  296;  un- 
used land,  197  (see  also  agricul- 
ture, soil). 
feed  lot,  100,  *101. 
felt,  *246. 

fertility,  61,  321-322  (see  also 
fertilizers). 

fertilizers,  61,  89,  195-197,  276-277, 
321-322,  358. 

Field,  Cyrus,  335. 
fiesta,  235. 
fig,  138. 

Finger  Lakes,  (IX  02),  135. 

Finland  (fln'land),  (XIII  Rl);  bar- 
ley, 75;  dair5dng,  115;  forests,  51; 
harbors,  293,  333;  lumbering, 
287;  manufacturing,  307;  rein- 
deer, 188. 

fire,  203;  forest,  44,  45. 
fisher,  *11. 

fishing,  {8-9),  13-20,  *13,  *16,  296; 
banks,  14,  15;  canning,  *-/5,  15, 
17,  19;  culture,  19;  future  of, 
19-20;  river  fisheries,  17. 
flatboat,  330. 

flax,  *77,  77,  169,  *170,  170,  {182), 
*246. 

flint,  208. 

Flint  (flint),  (VII  R2),  256. 
flocks  (see  cattle,  sheep,  etc.). 

Florida  (flor'l-dd),  (I  N4);  Cotton 
Belt,  89,  173-175;  Everglades, 
*57;  forests,  52,  *56,  *57;  fruit, 
136;  kaolin,  270;  nuts,  167; 
peat,  220;  phosphate  rock,  196, 
277;  phosphorus,  196;  sponges, 
17;  sugar  cane,  156;  tobacco, 
180;  vegetables,  119,  120. 
flour,  63,  *64,  280,  298;  production. 
United  States,  357  (see  also 
milling). 
flour  miU,  *64. 
flow,  318  (see  water  power); 


flux  (see  limestone). 

Foochow  (fdo"choO,  (XVIII  U4), 
53. 

food  gathering,  203  (see  hunting). 
food  industries,  *96,  96,  278-285; 
bread,  *278-279,  280;  canning, 
283-285;  flour  and  milling,  63, 
*64,  280;  meat,  99-110;  meat 
packing,  281-283. 
foods,  composition,  *96,  96,  373. 
food  supply,  321-322. 

Ford,  Henry,  309. 
forest  fires,  44,  45,  *50,  50. 
forestry,  45-46,  49,  *50,  51. 
forests  and  lumbering,  41-57;  Adi- 
rondacks,  48-49;  Appalachian 
Mountains,  43,  45,  303;  Atlantic 
Coast  Plain,  43,  *45;  CatskiU 
Mountains,  43;  Caucasus  Moun- 
tains, 55;  cedar,  56;  Cotton 
Belt,  52;  East  Central  United 
States,  43-45;  Great  Lakes  re- 
gion, 49,  256;  Great  Northern, 

40,  {41),  41,  49-51,  188,  287; 
hardwood,  45;  influence  of  alti- 
tude on,  42;  influence  of  heat  on, 
42;  influence  of  rainfall  on,  42; 
Lake  Superior  region,  49;  low- 
land, 52-53,  *52;  mahogany,  56; 
National,  {42),  *55;  New  England, 
48-49;  Northeastern  United 
States,  48-50,  *50;  Pacific  coast, 
54-55;  Rocky  Mountains,  55; 
softwood,  45;  state  reserves,  44; 
teak,  56;  temperate,  41;  tropic, 

41,  (56),  56-57,  90,  106,  110,  163, 
287-288,  327. 

forge,  204. 

Fort  Wayne  (wan),  (VII  Q2),  298. 
Fort  Worth  (wtlrth),  (VIII  02),  102, 
282,  301. 

fossil  phosphate  (see  phosphate 
rock) . 
fox,  11. 

France  (frdns),  (XIV  P2);  alumi- 
num, 238;  automobiles,  254; 
canals,  331;  canning  (fish),  17; 
cattle,  104,  263;  chemical  indus- 
tries, 277,  305;  china,  271,  305; 
chocolate,  148;  coal,  216,  224, 
304,  305;  consumption  of  meat, 
104;  corn,  88;  dairying,  *115, 
115;  dogs,  189;  fishing,  15,  16, 
17;  forests,  41,  45,  46,  *47,  51; 
fruit,  129,  *130,  132,  134,  135; 
glass  making,  272,  273;  gypsum, 
243;  horses,  263;  iron,  216,  217, 
304-305;  machinery,  255,  305; 
manufacturing,  304-305;  nuts, 
*166,  166,  168;  pneumatic  tires, 
260;  potash,  196,  343;  rayon, 
178;  salt,  242;  sheep,  104;  steel, 
305;  sugar  beets,  153,  158,  *159, 
305;  textiles,  250,  251,  305; 
wheat,  70;  wool,  305;  vege.tables, 
*121,  *125. 

Fraser  (fra'zer)  River  and  Valley, 
(III),  17,  128. 

Fremantle  (fre'man-t’l),  (XIX  M5), 
67. 

free  trade,  292. 

fruit,  126-141,  *127;  canning,  130, 
131,  132,  283-285;  drying,  130, 


*131,  131,  132;  rainfall  necessary, 
130;  soil,  126;  world  market,  132. 
fuel;  defined,  219;  fossil,  219;  fuel 
gas,  229  (see  particular  fuels). 
Fulani,  36. 

Fundy  (ftin'dl).  Bay  of,  (III),  128. 
fur,  {8-9),  11-12. 
furnace,  electric,  *315; 

GaUoway  cattle,  39. 

Galveston  (gai'v6s-tun),  (VIII  P3), 
69,  174,  229,  277. 

Ganges  (gan'jez)  River  and  Valley, 
(XVIII  R4),  93,  171,  331. 

Gary  (ga'ri),  (VII  Q2),  *214-215. 
gas,  220. 
gasohne,  227. 

Geneva  (je-ne'vd),  N.  Y.,  (IX  02), 
*127,  298. 

Genoa  (jen'6-d)  (see  Genova). 
Genova  (j6n'6-va),  (XIV  Q3),  150, 
329. 

Georgia  (jor'jl-d;  j6r'jd),  (IV  U5); 
Cotton  Belt,  89,  173-175;  can- 
ning, 131;  cotton,  *175;  forests, 
*44,  52;  fruit,  127,  130,  131; 
kaohn,  270;  manufacturing,  302; 
marble,  *244,  245;  nuts,  167; 
spices,  *151;  textiles,  248,  *249, 
249;  vegetables,  120;  wheat,  68. 
Germany  (jur'man-i),  (XIV  R2); 
automobiles,  254,  255;  barley,  75; 
canals,  331;  cattle,  263;  chem- 
ical industries,  275-276,  *276,  277, 
305;  coal,  216,  217,  224,  304,  305, 
306-307;  coal  tar,  275;  copper, 
233;  dogs,  189;  forests,  41,  45, 
46,  *46,  51;  fruit,  129,  134;  glass 
making,  272,  273;  iron,  216,  217, 
224,  305,  306;  leather,  263; 
machinery,  255,  258,  305;  manu- 
facturing, *304,  304,  305,  306;  mil- 
ling, 280;  nuts,  166;  oats,  75,  76; 
occupations,  *293;  peat,  220; 
pneumatic  tires,  260;  potash,  197, 
*243,  243,  275,  277;  pottery,  *270, 
*271,  271,  305,  306;  poultry,  109; 
rayon,  178;  rye,  75,  76;  rubber 
goods,  260;  salt,  242,  275;  spices, 
150;  steel,  305;  sugar  beets,  153, 
158,  305;  swine,  107;  textiles, 
250,  305,  306;  wheat,  75;  wind- 
mills, 319. 

Gibraltar  (jl-brol'ter).  Strait  of, 
(XIII  04),  121. 
ginger,  150. 
giraffe,  36,  *37. 

glaciers,  319  (see  water  power). 
Glasgow  (gl&s'go),  (XV  02),  223, 
280  292  293. 

glass,  210, ’271,*  272-273;  art  glass, 
272-273;  glass  blowing,  272,  *273; 
glass  sand,  272,  305;  lenses,  273; 
machine  production,  272,  *273. 
Glassboro  (glas'biir-6),  N.  J.,  272. 
globe,  350. 

Gloucester  (glSs'ter),  (X  N3),  16. 
Gloversville  (gltiv'erz-vll),  (IX  P2), 
264,  298,  299. 
gloves,  264. 

goats,  111-113,  *116,  *188,  189,  327; 
Africa,  37;  Angora,  29-30,  *33; 
Asia,  21;  Brazil,  263;  China,  263; 
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desert,  105;  India,  263;  Med- 
iterranean region,  111-112;  Mex- 
ico, 263;  South  Africa,  30; 
Switzerland,  *194]  Turkey,  284; 
United  States,  29,  30. 
gold,  208,  210,  212,  *234,  234-235, 
236;  production.  United  States, 
361;  — world,  360,  361;  sluice 
box,  *235. 
goldenrod,  161. 

Goode,  John  Paul,  350. 
goose  (see  'poultry). 
grab  bucket,  *216. 

grain:  elevators,  69,  73,  *74]  farm, 
99;  production,  world,  356;  sor- 
ghums, 87-88,  90,  91,  152  (see 
agriculture;  also  refer  to  par- 
ticular grains  by  name), 
government  (relation  to  manufac- 
turing), 207,  323-324;  civil  wars, 
323;  China,  323;  education,  324; 
electric  power  lines,  323;  irriga- 
tion, 323;  justice,  324;  Persia, 
323;  scientific  research,  323-324. 
Gran  Chaco  (gran  cha'kS),  (XI  05), 
262. 

Grand  Banks,  15. 
granite,  245. 

grape,  126,  134-135,  *135,  (135)]  cli- 
mate, 134;  vine,  134. 
grapefruit,  136,  137,  138  (see  also 
citrus  fruits). 
grasshopper,  200. 

grasslands;  Africa,  28,  36,  37,  *37, 
90,  288;  Argentina,  34;  Asia,  33, 
290;  Australia,  34,  37,  288;  cause 
of,  28;  Europe,  33;  India,  37, 
288-289;  South  America,  34,  37, 
288,  289;  temperate,  (158),  289- 
290;  tropical,  (36),  36-37,  42,  288- 
289;  United  States,  29-32. 
gravel,  244. 
gravitation,  345-346. 

Great  Bear  Lake,  (III),  227. 

Great  Britain  (brit'n),  (XV);  cattle, 
104;  cotton  imports,  250;  fishing, 
16;  forests,  46;  gypsum,  243; 
iron,  216;  rayon,  178;  rubber 
goods,  260  (see  also  England, 
tf rated  Kingdom,  Ireland  Scot- 
land, Wales). 

Great  Lakes  and  Region,  (VII),  73, 
120;  carriages  and  wagons,  255; 
coal  traffic,  213;  fishing,  17; 
forests,  49,  256;  fruit,  127-128, 
132;  iron,  298;  machinery,  298; 
manufacturing,  297-300;  meat 
packing,  298;  ore  traffic,  213; 
salt,  242;  steel,  298;  tanning, 
262;  vegetables,  120.  (Refer  by 
name  to  particular  states.) 

Great  Northern  Forest,  (41),  41,  49- 
51,  188,  287;  Asia,  51,  287; 
Europe,  51,  287;  North  America, 
11,  40,  49-50,  287,  *340]  reindeer, 
40;  Siberia,  42. 

Great  Plains  of  North  America,  29- 
32]  agriculture,  32,  68;  alfalfa, 
32;  buffalo,  *29,  29;  cattle  and 
sheep,  *21,  *29,  29,  33,  100,  *101] 
hay,  30,  31;  irrigation,  31;  hg- 
nite,  221;  ranching,  32;  soil, 
68. 
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Great  Plains  of  South  America,  34, 
37. 

Great  Salt  Lake,  (IV  03),  242. 
Greece  (gres),  (XIV  T4);  dairying, 
111;  fruit,  138;  tobacco,  181  (see 
also  Mediterranean  Region). 
Greensboro  (grenz'btir-o),  (I  02), 
*287,  302. 

Greenville  (gren'vil),  (I  N3),  302. 
Greenwich  (grgn'lj),  meridian  of, 
347,  348. 

Grenada  (gre-na'dd),  (lat.  12°10'N.; 

long.  61°  40'  W.),  150. 

Grimsby  (grimz'bl),  (XV  03),  15. 
grinding,  63. 
guano,  196. 

Guayaquil  (gwi-a-kel'),  (XI  N3), 
148. 

guayule,  161. 

Guiana  (ge-a'nd),  (XI  P2);  alu- 
minum, 238;  sugar  cane,  155. 
guinea  fowl  (see  poultry). 

Gulf  of  Mexico  (mek'sl-ko),  (III), 
18. 

Gulf  of  St.  Lawrence  (sant  16'rens), 
(III),  287. 
gum,  52,  303. 
gunny  cloth,  171. 
gunpowder  (see  explosives). 
gusher,  230. 
gypsum,  243. 

hachures  (ha-shurs'),  352,  (353). 
haddock,  14. 

Haiti  (ha'tl),  (III);  coffee,  143;  rub- 
ber, 160;  sisal,  172;  sugar,  153. 
hahbut,  14. 

Halifax  (hai'l-faks),  (III),  16,  329. 
Hamburg  (ham'bdbrkh),  (XIII  Q2), 
181,  227,  280,  306,  329,  330,  *332, 
332 

Hamilton  (ham'il-tun),  (VII  R3), 
297. 

Hampton  (hamp'tun)  Roads,  (I  02), 
332 

hand  industry,  246,  291. 

Hankow  (han'ko),  (XVIII  U3),  312. 
Hanover  (han-o'ver;  -fer),  (XII 
P2),  260. 

Hanyang  (han'yang'),  (XVIII  U3), 
218. 

harbors  (see  ports). 
hardware,  294. 
hardwood,  45. 

Hargreaves,  John,  205,  246. 
Harrisburg  (har'Is-burg),  (IX  03), 
295. 

Hartford  (hart'ferd),  (X  M4),  258. 
harvesting,  *60,  63. 

Haverhill  (ha'ver-Il),  (X  N3),  265. 
Haviland  china,  271. 

Havre  (avr"),  (XIII  P3),  329. 
Hawaii  (ha-wi'e),  (XVI  inset);  fruit, 
140,  141;  sugar  cane,  155;  sur- 
face, *28. 
hawk,  108. 
hay,  30,  31. 

head,  318  (see  water  power). 
header,  *60. 

Hell  Gate,  346. 
hemlock,  43,  45,  48,  55,  262. 
hemp,  169,  170;  Manila  (see  abaca). 
henequen,  169.  171.  172. 
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Herat  (hg-rat'),  (XVIII  P3),  290. 
herds  (see  cattle,  sheep,  etc.), 
herdsmen  (see  cattle,  sheep,  etc.). 

Herkimer  (Mr'kI-mer),  (IXP2),299. 
Hero,  205. 
herring,  16-17,  19. 

Hessian  fly,  199. 
hevea,  161,  164. 
hickory,  41,  43,  45;— nuts,  167. 
hides,  production,  vi^orld,  370  (see 
leat  her) . 

High  Point,  (I  02),  302. 

Himalaya  (hl-ma'ld-yd)  Mountains, 
(XX  QR3),  129,  166,  187,  189. 
Himalayan  hen,  108. 
hog,  wild,  41,  106  (see  swine). 
Holland  (hol'Mnd),  (XIII  F2);  ani- 
mals, exports,  356;  canals,  304, 
331;  cattle,  104;  chocolate,  148; 
dairying,  115;  diamonds,  305; 
fishing,  15,  16,  17;  grain,  imports, 
356;  manufacturing,  304-305; 
meat  packing,  104;  milling,  280; 
occupations,  *293]  oil  cake,  im- 
ports, 356;  peat,  220,  221;  pot- 
tery, 271;  poultry,  109;  railroads, 
304;  sheep,  104;  sugar  beets,  158; 
textiles,  250,  305;  windmills,  319. 
Holyoke  (hol'yok),  (X  M3),  247. 
home  space,  5. 

homolographic  projection,  (350),  350. 
Honduras  (hon-doo'rds),  (HI),  *91, 
339-340. 

Hongkong  (hong'kong'),  (XVHI 
U4),  330. 

Hood  River  Valley,  (V  Nl).  *126, 
128 

horse,'  22,  36,  111,  183-184,  (183), 
*184,  *202,  263,  327,  333. 
horse  latitudes,  27,  349. 
hot  dog,  105. 
household  epoch,  204. 

Houston  (hus'tun),  (VHI  03),  331. 
Howe,  Elias,  205. 

Hudson  (hud'sun)  Bay,  (HI),  33, 
*74,  74. 

Hudson  River  and  Valley,  (IV  W3), 
128,  298-299,  323. 

Hull  (hul),  (XV  03),  15,  115. 
humus,  61,  68. 

Hungary  (hung'gd-ri),  (XHI  Q3); 
Corn  Belt,  88,  109;  forests,  45; 
meat  packing,  104;  poultry,  109; 
sugar  beets,  158;  textiles,  250, 
308;  tobacco,  181;  wheat,  71. 
hunting,  7-12. 

Huron  (hu'ron).  Lake,  (IV  U2-3),  49, 
213,  222. 

Hwang  (hwang)  Ho,  River,  (XVHI 
U3),  93,  145,  186. 
hydrocarbons,  226. 
hydroelectric  power  (see  ivater 
power). 
hyena,  36. 

Iceland  (Ts'land),  (XHI  Nl);  cli- 
mate, 42;  fishing,  14;  sheep,  39. 
Idaho  (i'dd-ho),  (VI  N2);  fruit,  128, 
130;  lead,  237;  sugar  beets,  157- 
*159]  vegetables,  123. 

Igorots,  94. 

Hien  (in-un),  (IX  P2),  298,  299. 
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Illinois  (Il"l-noiO,  (VII  Q2-3);  Corn 
Belt,  87-88;  canals,  331;  coal, 
222,  297;  dairying,  116;  fruit, 
128;  grassland,  43;  iron,  297; 
meat  packing,  100,  101;  pottery, 
270;  shoes,  265;  typical  farm, 
99;  university,  298;  wheat,  68. 

Imperial  Valley,  (V  04),  91,  119, 
120,  137. 

India  (In'dl-d),  (XVIII  Q4-5);  agri- 
culture, 59;  barley,  75;  beans, 
97;  buffalo,  186;  cattle,  37; 
cities,  288;  coffee,  142;  corn,  91; 
cotton,  175;  dairying,  113,  116; 
elephants,  186;  exports,  288-289; 
factories,  288-289;  fruit,  129,  136, 
137,  139;  goats,  263;  grain  sor- 
ghums, 91;  grasslands,  37,  288- 
289;  hemp,  170;  Indus  region, 
37,  67;  iron,  218,  289;  irrigation, 
197;  jute,  169,  171,  *172,  289; 
manufacturing,  204,  312;  millet, 
91;  oxen,  186;  peat,  220;  people, 
312;  rice,  92,  93;  rivers,  331; 
salt,  242;  sheep,  189;  silver,  236; 
sisal,  172;  spices,  149,  150;  sugar 
cane,  153,  155;  tea,  146;  textiles, 
250,  257,  288-289;  tobacco,  181; 
transportation,  327;  tropic  grass- 
lands, 288-289;  wheat,  67. 

Indiana  (In"dl-an'd),  (VII  R2-3); 
Corn  Belt,  87-88;  automobiles, 
256;  carriages  and  wagons,  255; 
coal,  222,  297;  forests,  45;  glass 
making  272;  hmestone,  244-245, 
*245;  manufacturing,  298;  natu- 
ral gas,  230;  nuts,  167;  typical 
farm,  99;  university,  298. 

Indianapolis  (ln"dl-an-ap'6-Hs),  (VII 
Q3),  256,  298. 

Indian  Ocean,  (XVIII  QRS6),  350. 

indigo  plants,  275. 

Indo-China  (In'do-chl'nd),  (XVIII 
T5);  dairying,  116;  elephants, 
186;  forests,  56;  rice,  93. 

Industrial  Revolution,  205-206,  *205, 
246-247,  304. 

Indus  (In'dhs)  Valley  region, 
(XVIII  Q3);  agriculture,  67; 
cattle,  37;  manufacturing,  204; 
primitive  pottery,  268;  wheat, 
67. 

insects,  *123,  199-200, 

intensive  farming,  70-71,  99. 

inventors,  207. 

Iowa  (i'6-wd),  (VII  P2);  Corn  Belt, 
87-88;  coal,  222;  dairying,  114; 
fruit,  128;  manufacturing,  301; 
meat  packing,  *281 ; poultry,  109; 
typical  farm,  99;  water  power, 
319. 

Iran  (1-ra.n')  Plateau,  (XVIII  03), 
184,  288;  dairying.  111. 

Iraq  (e"rak'),  (XVIII  N3);  desert, 
35;  flax,  170;  irrigation,  323; 
manufacturing,  204;  petroleum, 
228;  rice,  94;  soil  and  surface,  35; 
wheat,  67. 

Ireland  (ir'land),  (XV  N3);  cattle, 
104;  dairying,  115;  flax,  170; 
meat  packing,  104;  oats,  76; 
peat,  220,  221;  swine,  107;  vege- 
tables, 124;  wheat,  70. 


iron,  208,  209,  211-218,  263;  cast, 
212;  galvanized,  237;  pig,  212; 
rust,  212;  wrought,  212. 

irrigation,  31,  197;  Arizona,  *31,  35, 
^ 197;  Asia,  34,  *190,  *191;  basin, 
*138;  California,  *138;  China,  121; 

..  Great  Plains,  (30),  *31,  31;  Im- 
perial Valley,  91;  Indus  Valley, 
91,  *190,  *191,  197;  Mediterranean 
region,  121;  methods,  31;  Pa- 
ci&  coast,  130;  relation  of 
government  to,  323;  Salt  River 
VaUey,  35. 

Isfahan  (Is"fa-han'),  (XVIII  03), 
290. 

isobars,  (83),  83. 

isotherm,  (26),  (27),  122. 

isothers,  (83),  83. 

Istanbul  (e"stan-bool'),  (XIV  U3), 
329 

Italy  ’(It'd-U),  (XIV  R3);  agricul- 
ture, *134;  automobiles,  255; 
bricks,  *267;  corn,  90;  exports 
and  imports,  311;  fruit,  132,  *134, 
136,  137,  138;  glass  making,  272; 
hemp,  170;  machinery,  255; 
manufacturing,  310-311;  marble, 
245;  nuts,  166,  168;  railroads, 
*316;  rayon,  178;  rice,  95;  salt, 
242;  textiles,  250,  251;  tobacco, 
181;  water  power,  310,  311; 
wheat,  65. 

ivory,  11;  — nuts,  *165. 

Izmir  (Iz-mer'),  (Smyrna),  (XIII 
R4);  figs,  139;  tobacco,  181. 

jackal,  36. 

Jamaica  (jd-ma'kd),  (III),  142,  143, 
150,  172. 

James  River,  (I  02),  221,  276,  277, 
332 

Jamestown,  Va.,  (I  02),  134,  179. 

Japan  (jd-p&n'),  (XVIII  W3);  ab- 
aca, 172;  agriculture,  61;  can- 
ning, fish,  19;  cities,  *313,  313; 
coal,  218,  225;  copper,  233;  ex- 
ports, 341;  fish  cultm-e,  19;  fish- 
ing, 18-19;  flax,  170;  forests,  46- 
47,  53;  fruit,  129,  137;  iron,  *218, 
218;  lacquer,  269;  machinery, 
255,  258;  manufacturing,  312- 
313;  natural  resources,  313;  nuts, 
166;  people,  312;  pneumatic 
tires,  260;  pottery,  269-270; 
rayon,  178;  rice,  47,  61,  *93,  93, 
*94;  shoes  (leather),  266;  shoes 
(rubber),  261;  silk,  *177,  177-178; 
soil,  321;  soy  beans,  96,  97;  tea, 
*145,  145;  textiles,  246,  250,  *251, 
251,  252,  257,  313;  tobacco,  181; 
transportation,  327;  vegetables, 
121;  water  power,  313;  wheat, 
71. 

jarrah,  53. 

Java  (ja'vd),  (XX  S5);  agriculture, 
*198;  coffee,  142, 143;  rice,  93,  94, 
*95;  rubber,  161;  sisal,  172; 
spices,  150;  sugar  cane,  156; 
tea,  146.  _ 

Jerusalem  (jg-roo'sd-l6m),  (XIV 
W5),  97. 

Johannesburg  (y6-han'6s-btirg), 
(XVII  R8),  234. 


Johnstown  (jonz'toun),  N.  Y.,  (IX 
P2),  264,  298,  299. 

Jordan  (jor'dan)  River,  (XVII  S2), 
311. 

Jimeau  (joo'no),  (III),  55. 
junk,  53. 

Jura  (zhii-raO  Mountains,  (XII  P3), 
115. 

jute,  169,  (169),  171,  *172,  288,  289; 
imports.  United  States,  359. 

Kabul  (ka'bool),  (XVIII  P3),  290. 
Kafir  (ka'fer)  corn,  88. 

Kafirs,  37. 

Kalahari  (ka'la-ha're)  Desert, 
(XVII  R8),  7,  28. 

Kanawha  (kd-no'wd)  River,  (lat. 

38°20'iN.;  long.  81°  35'  W.),  222. 
kangaroo,  11,  34,  36,  263. 

Kano  (ka'no),  (XVII  P4),  288. 
Kansas  (kSn'zds),  (VII  03);  Com 
Belt,  87-88;  alfalfa,  32;  coal,  222; 
corn,  87,  88;  dairying,  113;  fruit, 
128;  meat  packing,  100;  miUing, 
280;  rainfall,  87;  salt,  242,  243; 
typical  farm,  99;  vegetables, 
*lh;  wheat,  69,  71,  *73;  zinc,  237. 
Kansas  City,  (VII  P3),  11,  69,  100, 
102,  280,  330. 
kaohn,  270-271. 

Karachi  (kd-ra'che),  (XVIII  P4), 
184,  191. 

Kashmir  (kash"mer'),  (XVIII  Q3), 
129. 

Katanga  (kd-tan'gd),  (XVII  R6), 
*103,  233,  288. 

Kentucky  (ken-thk'i),  (VIII  QRl); 
coal,  222;  forests,  45;  hemp,  170; 
tobacco,  180;  wheat,  68. 

Kenya  (ke-nya;  ken'yd),  (XVII 
S5),  172. 

Keokuk  (ke'6-kiik),  (VII  P2),  319. 
kerosene,  227,  229. 

Kiel  (kel)  Canal,  (XIII  Q2),  331. 
Kiolen  (kye'len)  Moimtains,  (XII 
Ql),  104. 

knitting  mills,  252. 

Kobe  (ko'be),  (XVIII  W3),  313. 
Kobenhavn  (ko"b6n-ha'vn),  (Copen- 
hagen), (XIII  Q2),  200,  329. 
Kodiak  (kSd-ySk')  Island,  (III),  39. 
Koln  (kffln),  (Cologne),  (XIV  Ql), 
216,  224,  304. 

Korea  (ko-re'd)  (see  Chosen). 
kumquat,  136  (see  also  citrus  fruits). 
Kuskokwim  (kiis'ko-kwim),  (III),  17. 
Kuznetstroi  (kdbz-ny6ts'stroi)  (lat. 
53°  52'  N.;  long.  87°  28'  E.),  *309. 

laboratories,  206,  323. 

Labrador  (l§,b"rd-d6r';  lab'ra-dor), 
(III);  seahng,  18;  lakes,  *236. 
lace,  305. 
lacquer,  269. 

lamb  (see  sheep);  Persian,  11,  *33. 
Lansing  (lan'sing),  (VII  R2),  256. 
Lapps  (lS,pz),  39,  40,  188. 
lard,  164;  consumption,  world,  365. 
lathe,  204,  254. 
latitude,  346-347,  (347). 

Latvia  (lat'vl-d),  (XIII  R2);  dairy- 
ing, 115;  forests,  51;  manufac- 
turing, 307. 
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Laurentian  (16-rgn'shi-a,n;  sh&n) 

Lawrence ’(16'rgns),  (X  N3),  251. 
lead,  210,  236,  237;  production. 
United  States,  361. 
leather,  262-266;  hides,  37,  262; 
imitation,  264;  Poland,  307;  pro- 
duction, world,  370;  shoes,  *264, 
264-266;  sole  leather,  262;  source 
of  hides,  263;  tanning,  262-263; 
uses,  264-266. 

Lebanon  (leb'd-non)  Mountains, 
(XIV  W5),  290. 

Leeds  (ledz),  (XV  03),  293. 
legumes  (leg'umz),  61,  89. 

Leipzig  (llp'tsikh),  (XIII  Q2),  11, 
224,  258,  306.  < 

Leith  (leth),  (lat.  55°  58'  N.;  long. 

3°  10'  W.),  115. 
lemon,  136,  *137,  138. 

Leningrad  (lgn'in-gr&d),  (Petrograd), 
(XII  S2),  11,  309. 
lens,  273. 
lentils,  97. 
lettuce,  119. 

Lexington  (l6k'slng-tun),  Ky.,  (I 
N2),  180. 

Liberia  (li-be'rl-d),  (XVII  05),  rub- 
ber, 162. 
hghtning,  85. 

hgnite,  221,  222-223,  224;  original 
tonnage.  United  States,  359. 

LiUe  (lei),  (XIV  PI),  305. 
lime,  136,  138. 

limestone,  211,  213,  214,  215,  239, 
240,  305;  Bedford,  244-245,  *245. 
Limoges  (le"mdzh'),  (XIV  P2),  271, 
305. 

linen,  170,  305. 

Lisboa  (lezh-bo'a),  (XIV  N4),  150. 
Lisbon  (Uz'bun),  (see  Lisboa). 
Lithuania  (hth"u-a'nf-d),  (XIII  R2); 

forests,  51;  manufacturing,  307. 
Little  Falls,  (IX  P2),  298,  299. 

Little  Rock,  (VIII  P2),  244. 
Liverpool  (llv'er-pool),  (XV  03),  74, 
247,  260,  280,  293,  329. 
llama,  38,  (183),  *187,  187,  209,  235, 
327. 

Lloyd  Barrage,  197. 
lobster,  17-18. 

Lockport  (lok'port),  (IX  N2),  298. 
locomotive,  206,  220,  258,  295,  299. 
Lodz  (lodz),  (XIII  Q2),  307. 
log  drive,  48,  *49. 
logging,  48  (see  forests). 

Lombardy  (16m'bdr-dl),  (lat.  45°  15' 
N.;  long.  9°  30'  E.),  311. 

London  (Ihn'dun),  (XV  03),  11,  115, 
150,  198,  216,  223,  227,  236,  280, 
*291,  292,  293,  329,  330,  331,  332. 
Long  Beach,  (V  04),  *227. 

Long  Island  Sound,  (IX  Q3),  18, 
(346),  346. 

longitude,  346-347,  (347) 
long  leaf  pine,  *52,  52. 
loom,  *118,  204,  *205,  205,  *287, 
*289. 

Lorraine  (16-ran'),  (lat.  49°  0'  N.; 

long.  6°  30'  E.),  216,  304-305. 

Los  Angeles  (los  &ng'gel-6s;  16s  Sn'- 
jel-es),  (V  04);  109, 119, 120, 128, 
229,  260,  301,  330. 


Louisiana  (lo6-e"ze-an'd),  (VIII P2); 
Cotton  Belt,  89,  173-175;  forests, 
*45,  52,  *53]  manufacturing,  300; 
natural  gas,  230;  nuts,  167; 
petroleum,  227;  rice,  95;  salt, 
243;  sugar  cane,  156;  sulphur, 
242;  tobacco,  180. 

Louisville  (loo'Is-vil;  loo'l-),  (I  M2), 
180,  297,  330. 

Lowell  (lo'gl),  (X  N3),  247,  251. 

Lower  California,  (IV  06),  35. 

lumbering,  41-57,  *57,  287,  289; 
consumption.  United  States,  364; 
cut.  United  States,  364;  decline 
in  Cotton  Belt,  52;  exports  from 
United  States,  355;  shipments 
from  Pacific  coast,  355;  stand. 
United  States,  364  (see  forests). 

Luxembourg  (liik"san"b66r';  luk'- 
sem-bdbrg),  (XIV  Q2);  coal,  216, 
217,  224,  305;  iron,  216,  217,  305; 
steel,  305. 

Luzon  (l6o-z6n'),  (XVI  03-4),  94, 
*189. 

lye,  275. 

Lynchburg  (linch'bfirg),  (I  02),  302. 

Lyon  (le"dn'),  (IV  P2),  251,  305. 

Macedonia  (mas"e-do'nf-d),  *246. 

machinery,  203-206,  253-258,  298; 
automatic  machines,  206,  207; 
Belgium,  255,  305;  canning  ma- 
chinery, 283-284;  cotton  gin, 
205;  Czechoslovakia,  255,  258; 
dairy  machinery,  258,  299;  dyna- 
mo, 205;  electric  machinery,  205, 
206,  257-258;  factory,  205,  206, 
207;  farm  machinery,  257;  forge, 
204;  France,  255,  305;  Germany, 
255,  258,  305;  glass  machinery, 
*273;  Great  Lakes  district,  298; 
Italy,  255;  Japan,  255,  258; 
lathe,  204;  loom,  204,  205,  248; 
machine  tools,  *253,  253-254,  258, 
294,  295;  meat-packing  machin- 
ery, 283;  milhng  machinery,  254; 
mining  machinery,  209,  298;  mo- 
tors, *204;  paper  machine,  *299; 
prehistoric  tools,  7,  *203,  203; 
sewing  machine,  205,  *206;  shoe 
machinery,  *264,  265-266;  spin- 
ning jenny,  205;  spinning  wheel, 
*204,  204;  standard  interchange- 
able parts,  206,  254;  steam  en- 
gine, 205;  Sweden,  255,  258; 
Switzerland,  255,  258;  textile 
machinery,  *247,  247,  248,  257, 

293,  294;  United  Kingdom,  255, 
293;  United  States,  255;  water 
mills,  204;  water  pocket,  *75. 

machine  tools,  *253,  253-254,  258, 

294,  295. 

Mackenzie  (ma-k6n'zf)  River  and 
Valley,  (III);  reindeer,  40;  pe- 
troleum, 227. 

mackerel,  14,  16,  19. 

Madagascar  (mad"d-gas'kdr),  (XVII 
T7);  fruit,  140;  meat  packing, 
283;  spices,  150;  textiles,  *248. 

Madeira  (md-de'rd)  Islands,  (XVII 
N2),  327. 

Magallanes  (ma"gal-ya'nas),  (XI 
N8),  34,  289. 
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Magdalena  (mag"dd-le'nd)  River, 
(XI  N2),  181,  331. 

Magellan  (md-j6l'an)  Straits  of,  (XI 
08),  34,  289. 

Magnitogorsk  (mag-nye't6-gorsk), 
(XIII  U2),  309. 

mahogany,  56. 

Maine  (man),  (X  02);  coast  line, 
333;  fertihzer,  277;  fishing,  17; 
forests,  49,  *53;  granite,  245; 
shoes,  265;  soil,  122;  textiles, 
294;  vegetables,  122-123,  *124. 

maize  (see  corn). 

Majorca  (md-jor'kd)  (see  Mallorca). 

Mallorca  (mah-yor'ka),  (XIV  P4), 
71. 

Malaga  (ma'la-ga;  mSl'ct-gd),  (XIV 
04),  121. 

Malay  (md-la')  Peninsula,  (XVIII 
ST6);  coconuts,  *164;  hunting,  7; 
rubber,  161,  162,  260;  spices, 
150;  tin,  237. 

Manchester  (mS,n'ch6s-ter),  Eng- 
land, (XV  03),  247,  257,  260,  292, 
331 

Manchester,  N.  H.,  (Xm),  248. 

Manchoukuo  (ma,n"choo-ko'6)  (see 
Manchuria). 

Manchmria  (ma.n-ch6o'rf-d),  (XVIII 
V2);  coal,  218  *221,  225,  313; 
iron,  218,  313;  railroads,  97,  218; 
soy  beans,  74,  97,  *98;  unused 
land,  197;  wheat,  74. 

mango,  139. 

mangrove,  *56. 

Manila  (mct-nll'd),  (XVI  04),  288, 
330. 

Manitoba  (m&n"l-to'bd),  (VII  01), 
189,  *236. 

manure,  61,  321. 

manufacturing,  203-324;  airplanes, 
258;  Asia,  204,  287,  312-313; 
assembly  fine,  254;  automobiles, 
*161,  206,  253,  254-256,  259-260, 
*260;  Baltimore  district,  295-296; 
Belgium,  304,  305;  bricks,  267- 
268;  bronze,  232-233;  carding, 
*204;  cement,  239,  240;  Central 
Europe,  306;  China,  207,  312; 
chemical  industries,  274-277,  *276; 
cities,  206;  Danube  Valley,  308; 
domestic  stage,  204;  Egypt,  204; 
electric  goods,  257-258,  295,  299; 
factory  system,  205-206,  207; 
fire,  203;  food  gathering,  203; 
food  industries,  *96,  96,  278-285; 
France,  304-305;  furniture,  302, 
*303,  303;  future  of,  316-324; 
Germany,  304-305;  glass,  271, 
272-273;  governments’  relation 
to,  323-324;  Great  Lakes  dis- 
trict, 297-300;  hardware,  294; 
Holland,  304-305;  household 
epoch,  204;  India,  204;  Indus- 
trial Revolution,  205-206;  Indus 
Valley,  204;  Iraq,  204;  labora- 
tories, 206,  323;  leather  goods, 
262-266;  locomotives,  206,  258, 
295,  299;  machinery,  203-206, 
253-258,  298;  mass  production, 
206,  254,  *255;  Mediterranean 
region,  310-311;  minerals,  208; 
Mississippi  River  district,  300- 
bc-7 
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301;  motors,  *204)  nails,  206; 
needs  of,  207,  286;  New  England, 
294;  New  York  district,  295; 
Pacific  coast,  301;  Philadelphia 
district,  295;  phonograph,  206; 
pottery,  268-272;  prehistoric, 
*203,  203;  regions,  286-315; 

Rhine  Valley,  304-305;  rubber 
goods,  259-261;  Russia,  258,  309- 
310;  Scandinavia,  306-307; 
schools  of  engineering,  206;  ship- 
building, 293,  296;  Southeastern 
States,  302-303;  Southern  Hemi- 
sphere, 314-315;  spinning,  *204, 
204;  standardization,  206,  254, 
265;  steamboat,  206,  220,  *257) 
steel,  *208,  211-218;  telegraph, 
208;  telephone,  206;  typewriter, 
206;  United  Kingdom,  291-293; 
United  States,  294-303;  watches, 
258,  298;  west  of  the  Mississippi, 
301. 

maple,  48. 

maps,  350-352;  physical,  352;  po- 
litical, 352. 

Maracaibo  (ma"ra-ki'bo),  (XI  N2), 
228. 

marble,  *244,  245. 

Marconi  (mar-ko'ne),  Guglielmo, 
335. 

Marcus  Hook  (mar'kus  hook),  (lat. 
39°  47'  N.;  long.  75°  27'  W.),  229. 

margarine,  164. 

Marion  (mar'i-un),  (VII  R2),  298. 

Marseille  (mar  "say"),  (XIV  Q3), 
329. 

marten,  12. 

Maryland  (mer'f-land),  (IX  04); 
canning,  120;  chocolate,  148; 
fruit,  128, 130;  iron,  215,  295-296; 
marble,  245;  manufacturing,  295- 
296;  shipbuilding,  295;  steel, 
295;  tobacco,  180;  wheat,  68. 

Massachusetts  (mas"d-chdb'sets), 
(X  MN3);  chocolate,  148;  fish- 
ing, 16,  19;  granite,  245;  leather, 
263;  machine  tools,  258;  rubber 
boots  and  shoes,  261;  shoes,  265; 
textile  machinery,  257;  textiles, 
247,  251,  294;  tobacco,  180. 

Massena  (mS-se'nd),  (IX  PI),  238. 

mass  production,  206,  *249, 254,  *255. 

mast,  166. 

matches,  271,  308. 

mate,  *146,  147. 

mathematical  geography,  344-353. 

Mauritius  (mo-rlsh'i-us)  Island, 
(XVII  U7),  155. 

meat,  99-110,  *107)  camel,  105; 
cattle,  21-40,  99-105;  consump- 
tion, world,  365;  eggs,  *108,  108- 
110;  fattening  meat  animals,  99; 
feed  lots,  100,  *101)  meat  and 
corn,  87,  *88)  meat  belt,  100; 
meat  farm,  99;  meat  packing, 
lOP-101,  281-283;  poultry,  *108 
108-110;  production,  world,  365; 
sheep,  21,  *33,  100-106,  111;  spe- 
cialization of  animals,  105;  swine, 
{105),  *106,  106-107;  world  mar- 
ket, 101. 

meat  packing,  100-101,  102,  104, 
*281,  281-283,  *283,  298;  by- 


products, 100,  282;  canning,  34, 
101;  machinery,  283;  plant,  100- 
101,  281-282,  *282)  production, 
world,  357;  refrigeration,  34,  101, 
113,  198,  283;  stockyards,  *281, 
281. 

Mediterranean  (med"l-ter-a'ne-an) 
region,  (XIV),  35;  chmate,  28; 
corn,  90;  dairying.  111;  donkeys, 
185;  fishing,  17;  forests,  46; 
fruit,  132,  134,  137,  138;  goats, 
111-112;  irrigation,  121;  manu- 
facturing, 310-311;  mules,  185; 
oxen,  186;  people,  312;  primitive 
pottery,  269;  rainfall,  24;  rice, 
95;  sponges,  17;  vegetables,  121; 
wheat,  65. 

Melbourne  (mgl'bum),  (XJX  R5), 
67,  282,  314. ' 

Memphis  (mem'fls).  Term.,  (VIII 
PI),  330. 

menhaden,  16,  19. 

Mercator  (mer-ka'ter;  mer-ka'tor), 
Gerardus,  350. 

Mercator’s  projection,  (350j,  350. 
merchant  marine,  world,  365. 
meridian,  347,  348. 

Merv  (merf),  (XVIII  P3),  290. 
Mesopotamia  (mes"6-p6-ta'mi-d) 
(see  Iraq). 
metal  (see  mining). 

Mexico  (mek'si-ko),  (III);  auto- 
mobiles, 255;  buffalo,  29;  cattle, 
29,  100;  cochineal,  275;  coffee, 
142,  143;  copper,  233;  corn,  79; 
cotton,  175,  176;  donkeys,  29; 
forests,  56:  fruits,  138;  goats, 
263;  henequin,  172;  horses,  29; 
iron,  218;  petroleum,  228;  rub- 
ber, 160,  161;  sheep,  29;  silver, 
235,  236;  sisal,  172;  soil  and 
surface,  35;  sugar  cane,  155; 
transportation,  327. 

Michigan  (mfsh'i-gan),  (VII  QR2); 
Corn  Belt,  87-88;  automobiles, 
256;  canning,  131;  cement,  240; 
copper,  233,  236;  forests,  49,  *49) 
fruit,  128,  130,  131,  132;  iron, 
236;  lumbering,  45;  mining,  209; 
salt,  242,  243;  sugar  beets,  157; 
university,  298;  vegetables,  *60. 
Michigan,  Lake,  (VII  Q2),  128,  135. 
Milan  (ml-lSn')  (see  Milano): 
Milano  (me-lan'6),  (Milan),  (XIV 
Q2),  311,  *316. 

milk,  21,  37,  *96,  107,  111-113,  *112, 
*113,  {114))  camel.  111;  con- 
densed, 114;  cow,  113,  *116) 
goat,  111-113,  *116)  mare.  111; 
reindeer,  113;  sheep.  111;  tether- 
ing, *115)  water  buffalo,  *116,  116. 
millet,  79,  90,  91. 
milling  (flour),  *64,  280,  357. 
milhng  machinery,  254. 

Milwaukee  (mil-wo'ke),  (VTI  Q2), 
73,  297. 

Min  (min)  River,  (XX  S3),  53. 
Mindanao  (min"da-na'6),  (XVI  Q8), 
163. 

mineral  salts,  117. 
mining,  208-243,  276;  aluminum, 
238;  cement,  239-240;  coal,  46, 
210,  *210,  212,  219-225,  *221) 


concentrate,  209;  concentrators, 
209;  conservation,  210;  copper, 
15,  208,  210,  212,  232-233,  236; 
gold,  208,  210,  212,  234-235; 
gypsum,  243;  hydrauhc,  234; 
iron,  208,  209,  211-218;  lead, 
210,  236,  237;  hmestone,  211, 
213,  214,  215,  239,  240;  machin- 
ery, 209,  298;  natural  gas,  226. 
230;  nitrate  of  soda,  243;  open 
pit,  209,  *221)  ores,  208-209; 
placer,  *237)  potash,  243;  pros- 
pecting, 208;  risks,  209;  salt, 
242-243;  shafts,  209;  silver,  208, 
212,  235-236;  slag,  209;  smelt- 
ing, 209;  stripping,  209;  sulphur, 
241-242;  tin,  208,  210,  212,  237; 
zinc,  210,  236,  237. 

mink,  12. 

Minneapolis  (min"g-§,p'6-lls),  (VIl 
PI),  11,  73,  260,  280,  300. 

Minnesota  (min"e-so'td),  (VIl 
PI -2);  Com  Belt,  87-88;  North- 
ern Wheat  Region,  73-74,  114; 
dairying,  113,  114;  forests,  *48, 
49;  granite,  245;  manufacturing, 
300;  meat  packing,  100;  milhng, 
280;  mining,  209,  *211)  pottery, 
270;  swine,  107;  tobacco,  180; 
typical  farm,  99. 

Miquelon  (mik"e-l6n';  me"k’-16n'), 
(III),  15. 

Mississippi  (mis"l-sip'i),  (VIII  Q2); 
Cotton  Belt,  89,  173-175;  forests, 
52. 

Mississippi  River  and  Valley,  244; 
cities,  300;  fur,  11;  maniifactur- 
ing,  300-301;  petroleum,  227; 
river  traffic,  330;  shoes,  265; 
swine,  106;  vegetables j_l  24. 

Missouri  (ml-sdb'rl;  -zdb'-),  (VII 
P3);  Corn  Belt,  87-88;  fruit,  128; 
lead,  237;  manufacturing,  300- 
301;  meat  packing,  282;  milhng, 
280;  railroads,  300;  shoes,  265; 
typical  farm,  99. 

Missouri  River  and  Valley,  (IV  P2), 
128  330 

Mobile  (m6-bel'),  (VIII  Q2),  174, 
303. 

mohair,  30,  34,  36;  production, 
world,  370. 

Mohawk  River  and  Valley,  (IX  P2); 
forests,  43;  shipping,  330. 

molasses,  152,  156. 

money,  335. 

Mongolia  (m6ng-go'li-d),  (XX  S2); 
camel,  184;  dairying.  111;  desert, 
35,  *133)  donkeys,  184;  surface, 
35;  vegetables.  121. 

Monongakela  (mo-non-ga^he'la) 
River,  (IX  N4),  222. 

monsoon  lands,  96,  312. 

monsoons,  93. 

Montana  (m6n-ta,n'd),  (VI  NOl); 
Great  Plains,  29-32;  cattle,  lOO; 
copper,  233;  sugar  beets^  157. 

Montevideo  (m6n"te-vfd'e-6;  m6n"- 
ta-ve-tha'6),  (XI  P6),  102,  282, 
314. 

Montreal  (m6nt "re-61'),  (IV  W2), 
11,  73,  222,  230,  300,  329,  333. 

moon,  344,  345;  phases  of,  *345,  345. 
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moor,  319. 

Moosehead  Lake,  (X  02),  (35/), 
(353). 

Moscow  (mos'k5)  (see  Moskva), 
Moskva  (mos'kvd)  (Moscow),  (XII 
S2),  309. 

motors,  *204;  electric,  206,  212; 
gasoline,  *204. 

Moimt  Vernon  (vtlr'nun),  (I  02), 
335. 

Mozambique  (mo"zam-bekO,  (XVII 
S7-8),  172. 

Mukden,  (mook'dgn),  (XVIII  V2) 
225. 

mulberry  trees,  177. 
mules,  185,  209,  235. 

Murray  (mur'l)  River  and  Valley, 
(XIX  Q5),  132,  137. 

Muscle  (mds'l)  Shoals,  (VIII  Q2), 
302. 

mushrooms,  60. 
musk  ox  (see  ovibos). 
muskrat,  11,  12. 
mustang,  29. 
mustard,  150. 
mutton  (see  sheep). 

Nagasaki  (na'ga-sa'ke),  (XVIII  V3), 
*313. 

nails,  206,  214. 

Nantes  (n&nts;  naht),  (XIV  02),  15. 
Nantucket  (nan-thk'6t),  (X  N4),  19. 
naphtha,  227. 

Naples  (na'plz)  (see  Napoli). 

Napoli  (na'p6-le),  (Naples),  (XIV 
R3),  227,  *311. 

Narvik  (nar'vlk),  (XII  Ql),  217. 
Nashua  (nash'u-d),  (X  N3),  248. 
Natal  (na-talO,  (XVII  S8);  coal, 
225,  314;  fruit,  137;  sugar,  155. 
natural  gas,  226,  230,  *230-231,  272, 
317. 

Nazareth  (nSz'd-rSth),  (XIV  inset), 
65,  97. 

Nebraska  (ne-bra,s'kd),  (VII  N02); 
Corn  Belt,  87-88;  Great  Plains, 
29-32;  corn,  87;  dairying,  114; 
manufacturing,  301;  meat  pack- 
ing, 100,  101;  potash,  197;  sugar 
beets,  157;  typical  farm,  99; 
wheat,  68,  69. 
needles,  pine,  *45. 

needs  of  manufacturing,  207,  286, 
316-320,  327-333. 

Negritos,  7. 

Netherlands,  the  (see  Holland). 
Nevada  (ne-va'dd),  (V  03);  copper 
233;  railroads,  328;  soil  and  sur- 
fsiC©  35 

New  Bedford  (bgd'ferd),  (X  N4),  19, 
247,  257. 

New  Brunswick  (brunz'wlk),  (X 
PI),  16. 

Newcastle  (nu'kas"l),  (XV  02),  115, 
216,  223,  292,  293,  329. 

New  England,  (X);  cities,  294; 
corn,  87;  dairying,  113,  *//-/;  elec- 
tric goods,  258;  fishing,  16,  17; 
forests,  48-49;  fruit,  132;  ma- 
chine tools,  294;  peat,  220; 
pneumatic  tires,  260;  rubber 
boots  and  shoes,  261;  shoes,  265; 
soil,  62;  textile  machinery,  294; 


textiles,  246,  247-248,  251,  *252, 
252,  294;  water  power,  294. 
(Refer  by  name  to  particular 
states.) 

Newfoundland  (nu'fund-land"), 
(III),  15,  16,  18,  215. 

New  Hampshire  (hamp'sher),  (IV 
W3);  shoes,  265;  textiles,  248, 
294. 

New  Jersey  (jur'zi),  (IX  P3); 
canals,  331;  dairying,  *U2;  for- 
ests, 43;  glass  making,  272;  pot- 
terry,  270,  295;  pneumatic  tires, 
260;  shipbuilding,  295;  textiles, 
252;  zinc,  237. 

New  Mexico  (mek'sl-ko),  (VI  03-4); 
Great  Plains,  29-32;  baking,  *290; 
corn,  88;  potash,  197;  rubber, 
161;  soil  and  surface,  35. 

New  Orleans  (6r'le-anz),  (VIII  P3), 
11,  43,  69,  156,  174,  180,  222,  *300, 
300,  303,  329,  330. 

New  South  Wales  (XIX  RS4-5),  72. 

newspaper,  333. 

New  York  (york)  City,  (IX  Q3),  11, 
44,  73,  109,  156,  174,  200,  222, 
227,  236,  *239,  240,  245,  247,  258, 
265,  270,  295,  296,  299,  329,  330, 
*338. 

New  York  Harbor,  332. 

New  York  State,  (IX  NOP2);  alu- 
minum, 238;  chocolate,  148;  cit- 
ies, 298;  corn,  87;  dairying,  *111; 
forests,  44;  fruit,  *127,  127,  128, 
130,  132,  135,  194;  glass,  273; 
gloves,  264;  iron,  297;  lenses, 
273;  locomotives,  258;  manufac- 
turing, 295,  299;  milhng,  280; 
navy  beans,  98;  pneumatic  tires, 
260;  pottery,  270;  poultry,  109; 
salt,  242,  243,  *274;  shipbuilding, 
295;  shoes,  265;  textiles,  251; 
vegetables,  120;  wheat,  68. 

New  York  State  Barge  Canal,  (IX 
P2),  127,  295,  297,  298-299,  331. 

New  Zealand  (ze'land),  (XIX  inset); 
coal,  225;  dairying,  115;  forests, 
55;  fruit,  129,  132,  137;  meat 
packing,  103,  283;  sheep,  *39,  39, 
103;  shoes,  265-266. 

Niagara  (ni-ag'd-rd)  Falls,  (IX  N2), 
298,  *317,  319,  323. 

nickel,  212;  Ontario,  236. 

nicotine  sulphate,  181. 

Niger  (ni'jer)  River,  (XVII  P4),  36. 

Nigeria  (ni-je'rl-d),  (XVII  P5),  125, 
288 

Nile  (nil)  River,  (XVII  S3),  268, 
*321,  331. 

nitrate  (see  nitrogen). 

nitrate  of  soda,  196,  243,  275,  277. 

nitrogen,  61,  69,  196. 

nomads;  Arctic,  39;  Asia,  111,  251, 
312;  India,  37;  Sahara,  36,  111. 

Norfolk  (nor'fok),  Va.,  (I  02),  52, 
174,  180,  221,  247,  277. 

North  America;  desert,  35;  Great 
Plains,  29-32;  manufacturing, 
287.  (Refer  by  name  to  par- 
ticular countries  and  regions.) 

North  Cape,  39. 

North  Carolina  (kar"6-irnd),  (I  02); 
Cotton  Belt,  89,  173-175;  bro- 


mine, 277;  canning,  284;  cities, 
302;  forests,  43,  *45,  45,  52;  fur- 
niture, *303,  303;  granite,  245; 
manufacturing,  303;  textiles,  *249, 
249,  *250,  252,  *287;  tobacco,  180, 
182,  303;  vegetables,  120. 

North  Dakota  (dd-ko'td),  (VII 
NOl);  Great  Plains,  29-32; 
Northern  Wheat  Region,  73-74, 
114;  dairying,  114;  irrigation,  31; 
swine,  107;  wheat,  73. 

Northern  Wheat  Region,  73-74,  (75), 
114;  alfalfa,  114;  dairying,  114; 
vegetables,  {122). 

North  Pole,  188,  347. 

North  Sea,  (XII  P2),  14. 

Norway  (n6r'wa),  (XIII  Ql);  alu- 
minum, 238,  308;  canning,  fish, 
15;  dairying,  115;  exports,  15; 
fishing,  14,  15,  16,  17,  19;  forests, 
15,  51,  55;  granite,  245;  manu- 
facturing, 308;  tundra,  39;  water 
power,  308,  319;  whaling,  19. 
Norwood  (nor'wdbd),  (VII  R3),  297. 
Nova  Scotia  (no'vd  sko'shyd),  (III); 
coal,  222;  fishing,  16;  fruit,  127, 
128;  iron,  215. 
nutmeg,  150. 

nuts,  41,  *163,  163-168,  *165,  *167, 
287;  temperate  zone,  41, 166-168; 
tropic  zone,  41,  163-165,  287: 

oak,  41,  43,  45,  46,  262,  303. 
Oakland  (ok'land),  (V  N3),  301. 
oases  (6-a'sez;  o'd-sez);  Arabia,  35; 

Sahara,  35. 
oatmeal,  *96. 
oats,  *76,  76-77. 

occupations.  United  States,  362; 

world,  364-365. 
ocean  currents,  351. 
ocean  lines  and  hners,  *328,  {329), 
329-330 

Odessa  (6-d6s-d),  (XIII  S3),  71; 
Ohio  (o-hi'o),  (VII  R2);  Corn  Belt, 
87-88;  automobiles,  256;  buck- 
wheat, 77;  canals,  331;  carriages 
and  wagons,  255;  coal,  222,  297; 
corn,  87;  forests,  41,  45;  fruit, 
128;  manufacturing,  298;  mil- 
ling, 280;  natural  gas,  230; 
pneumatic  tire^j,  260;  pottery, 
270;  salt,  242;  typical  farm,  99; 
university,  298. 

Ohio  River  and  Valley,  (IV  TU4), 
222;  cities,  297;  glass  making, 
272;  natural  gas,  230;  petroleum, 
227;  railroads,  298;  river  traffic, 
330. 

oil  (see  petroleum);  at  sea,  229; 
fields,  227,  *228;  fuel,  227;  lubri- 
cating, 227;  products,  227;  re- 
fineries, 227,  *301;  springs,  226; 
trade,  228-229;  waste,  *229;  weUs, 
226-227. 

oil,  coconut,  164. 
oil  palm,  164,  287. 

Oklahoma  (6"kld-ho'md),  (VIII 
01-2);  Corn  Belt,  87-88;  Cotton 
Belt,  89,  173-175;  com,  87,  88; 
glass  making,  272;  natural  gas, 
230;  petroleum,  227;  wheat,  69; 
zinc,  237. 

bc-7 


386 


INDEX 


olive  *138,  138;  oil,  production, 
world,  358. 

Omaha  (o'md-ho'O,  (VIII  02),  100, 
101,  102,  301. 
onion,  119. 

Ontario  (6n-ta'rI-o),  (VII  QRl); 
fruit,  127,  130;  gold,  235,  236; 
iron,  215;  lakes,  *236;  mining, 
209;  nickel,  236;  nuts,  166; 
silver,  236. 

Ontario,  Lake,  (IV  V3);  127,  128, 
299 

orange,  128-129,  *136,  136-137. 
orbit  of  the  earth,  344. 

Oregon  (6r'e-g6n),  (V  N2);  fishing, 
17;  flax,  170;  forests,  54;  fruit, 
*126,  127,  128,  131,  132;  manu- 
facturing, 301;  meat  packing, 
282;  rainfall,  23,  24;  Willamette- 
Puget  Sound  Valley,  23. 
ores,  208-209;  gold,  234;  iron,  211- 
212,  *216;  lead,  237;  silver,  236; 
sulphur,  241;  traffic  on  Great 
Lakes,  213;  veins,  209;  zinc,  237. 
Orinoco  (6"rl-n6'k6)  River  and 
VaUey,  (XI  02),  37. 

Osaka  (6'za"ka),  (XVIII  W3),  313. 

Ottawa  (6t'd-wd),  (IX  PI),  50,  287. 

ovibos  (o'vl-b6s),  40. 

ox,  22,  {183),  186,  209,  *262,  284,  327. 

Oxford  (oks'ferd),  (XV  03),  101. 

oxygen,  219. 

oysters,  *16,  18,  296. 

Ozark  (o'zark)  Plateau,  (VIII  PI); 
fruit,  128,  130;  forests,  45. 

packing  plant,  100-101,  281-282, 
*282. 

paint  and  varnish,  271,  277. 
Palestine  (pai'6s-tin),  (XIV  VW5); 
beans,  97;  fruit,  137,  138;  manu- 
facturing, 311;  nuts,  166;  water 
power,  311;  wheat,  65,  67. 
palm  nuts  and  oil;  exports,  world, 
359. 

Panama  (pan"d-ma'),  (XI  MN2), 
nuts,  165. 

Panama  Canal  (III),  73;  importance 
to  Pacific  coast,  301;  size  of 
traffic,  331. 

paper,  49,  50,  51,  52,  55,  271,  *299; 
composition,  355. 

Papua  (pa'pdo-a;  pap'tl-d),  (New 
Guinea),  (XX  T5),  235,  335;  agri- 
culture, 1-4;  clothing,  4;  cooking, 
4;  houses,  4,  *5;  manners,  4. 
Para  (pa-ra'),  (XI  Q3),  288. 
Paraguay  (paPd-gwa),  (XI  P5); 
cattle,  102;  forests,  52,  53;  fruit, 
137;  leather,  *262;  mate,  147; 
meat  packing,  37,  102;  que- 
bracho, 262;  rivers,  331. 
parallel,  347. 

Parana  (pa"ra-na')  Valley,  (XI 
P5-6),  52,  147,  282,  314,  331. 
Parand  pine,  52. 

Paris  (pdr'fs;  pa  "re'),  (XIV  P2), 
304,  305. 

Pas,  The,  (lat.  53°  49'  N.;  long. 
101°  15'  W.),  189. 

Pasadena  (pS.s"a-de'nd),  (V04),  */32. 
pastoral  industries  (see  cattle,  sheep, 
etc,). 


Patagonia  (pa,t"d-g6'nf-d),  (XI  07); 

cities,  289;  meat  packing,  34, 102. 
Paterson  (pdt'er-sun),  (IX  P3),  252. 
Pawtucket  (p6-tfik'et),  (X  N4),  247. 
pea,  97,  119. 

peach,  126,  128,  130-131,  *130,  {131), 
132. 

peanuts,  *97. 

pear,  126,  *128,  129,  132. 

peas,  97,  119. 

peat,  220,  221. 
pecan,  167,  *196. 

Peiping  (pa-ping'),  (Peking),  (XVIII 
113),  74,  184,  270. 

Peiraievs  (pi-ra-efs'),  (Piraeus), 
(XIV  T4),  329. 

Peking  (see  Peiping). 

Pennsylvania  (pen"sll-va'nl-d),  (IX 
03) ; buckwheat,  77 ; canals,  331 ; 
canning,  120;  cement,  240,  295; 
chocolate,  148;  coal,  212,  222, 
292,  295;  corn,  87;  forests,  41, 
43;  forest  fires,  44;  fruit,  127, 
128;  glass  making,  272,  273;  iron, 
213,  215,  297;  leather,  263;  loco- 
motives, 258,  295;  machine  tools, 
295;  manufacturing,  295;  nat- 
ural gas,  230;  petroleum,  226, 
227;  potatoes,  197;  shipbuilding, 
295;  textiles,  251,  252,  295; 
tobacco,  180;  water  power,  296, 
318;  wheat,  68. 
pepper,  150. 

Percheron,  *184. 

Persia  (pur'shd;  -zhd),  (XVIII  03); 
cities,  290;  desert,  35;  forests,  42, 
55;  government,  323;  houses, 
267;  nuts,  166;  petroleum,  228; 
rairifall,  24;  soil  and  smface,  35; 
wheat,  67. 

Persian  Gulf,  (XVIII  04),  228. 
persimmon,  129,  194. 

Perth  (pur^h),  (XIX  M4),  67. 

Peru  (pe'roo),  (XI  N4);  alpacas,  38; 
coffee,  143;  copper,  233;  cotton, 
175;  llamas,  38;  nuts,  165; 
petroleum,  228;  silver,  235;  trans- 
portation, 327;  wool,  38. 
petroleum,  {226),  226-229,  *229,  317, 
360. 

Philadelphia,  (IX  P4),  43,  44,  120, 
156,  221,  222,  227,  229,  240,  247, 
251,  257,  258,  263,  295,  296,  333. 
Philippine  (fll'f-pfn;  -pen)  Islands, 
(XVI);  abaca,  172;  agriculture, 
59;  bricks,  *268;  buffalo,  *189; 
dairying,  113;  fruit,  139;  hunt- 
ing, 7;  nuts,  164,  165;  rice,  *92, 
94;  salt,  *242;  tobacco,  182. 
Phoenix  (f  e'nlks) , ( VIN4) , 35, 1 19, 1 76. 
phonograph,  206. 
phosphate  rock,  196,  241. 
phosphorus  (f6s'for-us),  61,  *69,  196, 
241,  322. 

Piedmont  (ped'mSnt);  rivers,  248; 

water  power,  248. 
pigeons  (see  poultry). 
pimento,  *151. 

pine,  41,  43,  45,  46,  48,  *52,  53,  303. 
pineapple,  *140,  141. 
pipe  fines,  227,  {231). 

Pittsburgh  (pits'bffrg),  (IX  M3),  43, 
213,  258,  272,  273,  297,  298,  330. 


placer  mining,  *237i 
planets,  *344,  344. 
plankton,  13. 

plantains,  140  (see  also  bananas): 
plant  breeding,  194. 
plaster  of  paris,  243. 
plum,  126,  128,  129,  132. 
plywood,  52. 

pneumatic  tires,  160,  *161,  259-260. 

Po  (p6)  River  and  Valley,  (XIV  R2), 

90,  95,  311. 

Poland  (po'land),  (XIII  R2);  coal, 
217,  224,  306-307;  dairying,  115;  « 

forests,  51;  iron,  217;  leather, 

306;  manufacturing,  307;  meat  ; 

packing,  104,  107;  peat,  220; 
rye,  76;  spices,  150;  sugar  beets, 
158;  swine,  107;  textiles,  307; 

tobacco,  181;  vegetables,  124-125. 
pollen,  *127. 

Polynesia  (p6l'f-ne'shl-d;  shd),  163. 
Pontiac  (pon'ti-dk),  (VII  R2),  256. 
population,  {20);  of  pasture  lands, 

22;  countries  of  world,  366-370. 
porcelain,  *270,  270,  *271,  271, 

295. 

Port  Deposit,  44. 

Portland,  Oregon,  (V  Nl),  282,  301. 
Portland  cement  (see  cement). 
ports,  *291,  {329),  329,  *331,  *332,  332- 
333. 

Portsmouth  (ports'muth),  Ohio, 
(VII  R3),  297. 

Portugal  (por'tu-gal),  (XIV  N3-4); 
copper,  233;  dairying.  111;  can- 
ning fish,  17;  fruit,  138;  oxen, 
186. 

potash,  61,  196-197,  243,  275; 

France,  243;  Germany,  *243,  243, 
275,  277. 

potatoes,  *60,  *96,  107,  {122),  122- 
125,  *123,  {123),  *124,  {124),  197, 
356,  358. 

Potomac  (p6-to'mak)  River  Valley, 

(I  02),  128,  296,  318,  330. 

Potosi  (po"t6-se'),  (XI  04),  235,  287. 
pottery,  268-271,  295;  potters’ 
wheel,  *267. 

poultry  and  eggs,  *108,  *109,  *110, 
108-110;  cold  storage,  110;  Him- 
alayan hen,  108;  specialization 
of  breeds,  108,  *109. 
power,  *204,  205,  206,  207,  316-320; 
coal,  317;  natural  gas,  317; 
petroleum,  317;  plant,  *294;  prim- 
itive, 316;  sun  heat,  320;  water 
power,  317-319;  windmills,  319- 
320. 

precipitation  (see  rainfall). 

Pribilof  (pre"be-l6f')  Islands,  (lat. 

57°  0'  N.;  long.  170°  0'  W.),  11, 

18. 

prime  meridian,  347,  348. 

Prince  Rupert,  (HI),  73. 
printing,  cloth,  248. 
prospecting,  209,  287. 
protein,  *96,  96. 

Providence  (prov'f-dens),  (X  N4), 

247,  248,  251,  257. 
prune,  131. 
public  lands,  30. 

Pueblo  (pwSb'lo),  (VI  P3),  215. 

Pueblo  Indians,  269. 
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Puerto  Rico  (pwar'to  re'ko),  (III); 
coffee,  143;  dairying,  113;  fruit, 
138,  140;  henequen,  172;  sugar 
cane,  156;  tobacco,  *179, 180,  181. 
Punans,  7. 

Pygmies,  */,  1-5,  7,  335. 

Pyrenees  (pir'e-nez)  Moxmtains, 
(XII  P3);  cattle,  38,  104;  sheep, 
104;  water  power,  310. 
python,  263. 

quarries,  244-245. 

Quebec  (kwe-bgk')  City,(X  Nl),  223, 
230. 

Quebec,  Province,  (X  MNl);  lakes, 
*236;  maple  sugar,  152. 
quebracho  (ka-bra'cho),  52,  *262, 
262,  *263,  263,  315. 

Queensland  (kwenz'land),  (XIX); 
hunting,  *7;  meat  packing,  103; 
sugar  cane,  155. 

raccoon,  11,  12,  41. 
radish,  119,  121. 

railroads,  220,  {326),  327-328;  Ar- 
gentina, 225,  293;  Austraha,  287, 
328;  Canada,  50,  287;  ChUe,  328; 
China,  225;  cost  of,  328;  Europe, 
304;  Holland,  304;  Italy,  *316; 
maintenance  of,  328;  Manchuria, 
97;  Missouri,  300;  Nevada,  328; 
Ohio  Valley,  298;  Peru,  328; 
Russia,  176;  Siberia,  312;  United 
Kingdom,  292;  United  States, 
*29,  29,  44,  222,  258;  use  of 
electricity,  328. 

rainfall,  {22),  {23),  23-24,  *24,  *27,  *28, 
60-61,  (79),  80;  Africa,  28;  Ap- 
palachians, 248;  Australia,  36; 
Corn  Belt  80-81,  82,  87;  Cot- 
ton Belt,  82;  doldrums,  26; 
effect  of  mountains  on,  23-24,  *24; 
effect  of  winds  on,  25-28;  effect  on 
forests,  42;  effect  on  soil,  200-201, 
{201);  North  America,  35;  rain 
shadow,  24;  rainy  season,  27; 
thundershower,  85-86. 
raisin,  production  and  trade.  United 
States,  358  (see  also  grapes). 
ramie,  177. 

ranching,  29,  32;  Africa,  37;  Great 
Plains,  29,  32  (see  also  cattle). 
Rand,  The  (see  Witwatersrand),  234. 
Rangoon  (rang-gdon'),  (XVIII  S5), 
288 

raspberry,  126,  132. 
rayon,  178,  251,  252. 

Redding  Farm,  *200,  {201). 

Red  Wing,  Minn.,  (VII  P2),  270. 
redwood,  54. 

refrigeration,  34,  101,  113,  198,  283. 
regions  for  manufacturing,  {286), 
286-315;  Asia,  204,  312-313; 
Baltimore,  296;  Belgium,  304, 
305;  Central  Europe,  306-307; 
cities,  286-290;  cold  plateaus, 
286;  Danube  Valley,  308;  deserts, 
287;  France,  304-305;  Germany, 
304,  305,  306;  Great  Lakes 
district,  297-300;  Great  North- 
ern Forests,  287;  Holland,  304, 
305;  Mediterranean  region,  310- 
311;  Mississippi  River,  300-301; 


New  England,  294;  New  York, 
295;  Pacific  coast,  301;  Phila- 
delphia, 295;  raw  material  re- 
gions, 290;  Rhine  Valley,  304- 
305;  Russia,  309-310;  South- 
eastern States,  302-303;  Southern 
Hemisphere,  314-315;  temperate 
grasslands,  289-290;  tropic  for- 
ests, 287-288;  tropic  grasslands, 
288-289;  tundra,  286;  United 
Kingdom,  291-293;  United  States, 
294-303;  west  of  the  Mississippi, 

301. 

reindeer,  39-40,  *40,  113,  {183),  187- 
188,  *188. 

Reno  (re'nd),  (V  03),  *24. 

reservoirs,  31. 

resin,  52. 

Rhine  (rin)  River  and  Valley,  (XII 
P2),  134,  216,  224,  258,  304,  305, 
331. 

rhinoceros,  36. 

Rhode  (rod)  Island,  (X  N4);  rubber 
boots  and  shoes,  261;  textiles, 
247,  248,  251,  294. 

Rhodesia  (ro-de'zhi-a),  (XVII  R7); 
cattle,  37;  copper,  233. 

rice,  47,  61,  *92,  92-95,  *93,  *94,  *95, 
{182),  357. 

Richmond  (rlch'miind).  Cal.,  (V 
m),  229. 

Richmond,  Va.,  (I  02),  180,  221, 

302,  303. 

Rio  de  Janeiro  (re'6  da  zhd-na'rb), 
(XI  Q5),  37,  102,  143,  225,  314, 
*331,  332. 

Rio  de  La  Plata  (re'o  da  la  pla'td), 
(XI  P6);  102,  137. 

Rio  Grande  do  Sul  (re'db  gran'dg 
dob  sdol'),  *102,  282. 

Rio  Grande  (re'6  gran'da)  River  and 
VaUey,  (IV  R6),  119. 

river  fisheries,  17. 

Roanoke  (ro'd-nok'),  (I  021,  302. 

Rochester  (r6ch'6s-ter),  (IX  02), 
258,  273,  298,  299. 

Rocky  Moimtains,  (IV);  coal,  222; 
forests,  55;  fruit,  127,  132;  shale, 
229;  vegetables,  119.  (Refer  by 
name  to  particular  states.) 

Rome  (rom),  N.  Y.,  (IX  P2),  298, 
299. 

Roosevelt  (roz'e-v6lt)  Dam,  (VI 
N41,  *31,  35. 

Rostov  (ros-tof),  (XIII  S3),  71,  309. 

Rotterdam  (rot'er-dam),  (XIII  P2), 
280,  304,  305. 

rubber  growing,  *160,  160-162,  260, 
*261,  287,  288,  362,  363;  crepe, 
*261;  synthetic,  162. 

rubber  manufacturing,  *259,  259- 
261,  *261,  271. 

Rumford  (rum'ferd).  Me.,  (lat. 
44°  33'  N.;  long.  70°  35'  W.),  53. 

Ruhr  (roor)  Valley,  224. 

Ruk  (lat.  27°  49'  N.;  long.  68°  40' 
E.l,  *191. 

Rumania  (roo-ma'ni-d),  (XIV  TU2); 
Corn  Belt,  88,  109;  hemp,  170; 
petroleum,  *228.  228;  poultry, 
109;  tobacco,  181;  wheat,  71. 

Russia  (rush'd),  (XIII);  Corn  Belt, 
88,  109;  barley,  75;  cattle,  33; 


coal,  217,  224;  corn,  88;  cotton, 
176;  education,  310;  electric 
power,  309;  forests,  41,  51,  55; 
fruit,  127;  fuel,  220;  hemp,  170; 
iron,  217,  309;  languages,  309; 
manufacturing,  258,  *309,  309-310; 
peat,  220;  petroleum,  228;  plan, 
309-310;  poultry,  109;  railroads, 
176;  rubber,  161;  rubber  manu- 
facturing, 260-261;  rye,  76; sheep, 
33;  steel,  309;  sugar  beets,  158; 
tobacco,  181;  wheat,  71,  74. 
Russian  plan,  309-310. 
rust,  iron,  212;  wheat,  68. 

Rutland  (riit'land),  Vt.,  (XM3),  323. 
rye,  76. 


Saar  (sa'ar)  Valley,  (XIII  P3),  224. 

Sacramento  (sak"rd-m6n't6),  (VN3), 
*24. 

Sacramento  River,  (V  N2-3);  fish- 
ing, 17. 

Sahara  (sd-ha'rd)  Desert,  (XVII); 
animals,  36;  camel  meat,  105; 
dairying.  111;  people,  36;  poul- 
try, 110;  rainfall,  28,  35;  surface, 
35. 

St.  Etienne  (sah"ta"tySn'),  (XIV 
P2),  305. 

St.  John,  (HI),  16. 

St.  Johns,  (HI),  16,  18. 

St.  Joseph,  (VII  P3),  301. 

St.  Lawrence  (sant  16'rens)  River 
and  Valley,  (IV  W2),  50,  238,  297, 
*298,  299-300,  319. 

St.  Lawrence  Canals,  331; 

St.  Louis  (sant  loo'is),  (VII  P3), 
11,  34,  69,  222,  260,  265,  282,  300, 
330. 

Saint-Nazaire  (san=na"zar'),  (XIV 
02),  15. 

St.  Paul  (santpol),  (VII P2),  11, 100, 
102,  300,  330. 

Saint-Pierre  (san"=pyar'),  (III); 
fishing,  15. 

Salem  (sa'lem),  (X  N3),  333; 

salmon,  7,  *15,  17,  19. 

salt,  31,  *242,  242-243,  274,  *274,  275. 

Salt  Lake  City,  (VI  N2),  109,  289, 
290,  348. 

Salt  River  Valley,  (lat.  33°30'  N.; 
long.  111°35'  W.),  31;  cotton, 
176,  irrigation,  35;  vegetables,  119. 

Samara  (sa-ma'ra),  (XIII  U2),  309. 

Samarkand  (sam"ar-kant),  (XVHI 
P3),  184,  290. 

San  Bernardino  (bfir'nar-de'no),  (V 
04),  128,  129. 

sand,  244; 

Sandusky  (san-dus'kl),  (VII  R2), 
297. 

San  Francisco,  (V  N3);  *24,  33,  66, 
109,  174,  229,  242,  *260,  270,  301, 
330. 


San  Francisco  ''^-.y,  (V  N3),  242, 301. 
Santos  (san'tdosh),  (XI  Q5),  143. 
Sao  Panic  );5souh"  pou'ldo),  (XI 
Q5),  282,  314. 

vegPo^)’  (XIII  T2),  309. 

p-''power, 

?ton,755K 

zinc,  prodj 
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satellites,  344-345. 

savanna  (see  grasslands,  tropical). 

Savannah  (sd-vS,n'd),  (I  N3),  156, 
174,  247. 

sawmill,  portable,  44,  *44. 

Saxony  (sak'sun-I),  (lat.  51°0'  N.; 
long,  13°0'  E.),  217,  258,  306. 

scale,  352. 

Scandinavia  (skan"dl-na'vi-d),  (XII 
Ql);  cattle,  38;  manufacturing, 
306,  307-308;  sheep,  38;  water 
power,  319. 

Scheldt  (skglt)  River,  (lat.  50°50'  N.; 
long.  3°30'  E.),  331. 

Schenectady  (ske-n6k'td-di),  (IX 
Q2),  258,  298. 

schooner,  16. 

Schuylkill  (skdol'kll  River,  (lat. 
39°59'  N.;  long,  75°12'  W.),  212. 

Scotland  (skot'land),  (XV  02);  cat- 
tle, 104;  coal,  223,  292;  fishing, 
15;  milling.  280;  nuts,  166;  oats, 
76;  oil  shale,  229;  sheep,  38-39, 
251.  (See  also  United  Kingdom.) 

Scranton  (skran'tun),  (IX  P3),  222, 
252  295 

seal,  11,  *17,  18;  treaty,  18. 

sealskins,  18,  263. 

seasons,  349;  growing,  {85). 

Seattle  (se-at'l),  (V  Nl),  109,  174, 
301,  330. 

Senegal  (sgn-e-gol'),  (XVII  N4), 
172. 


sequoia,  54. 

sewing  machine,  205,  *206. 
shad,  17. 

shale,  226,  229,  230,  317;  shale 
rock,  *219. 

Shamokin  (shd-mo'kln),  (IX  03), 
222. 

Shanghai  (shang"ha'i),  (XVIII  V3), 
53,  312.  330. 

Shansi  (shan'seO,  225. 
shark,  263. 

sheep,  21-22,  *33,  {33),  100-101,  *101, 
105-106,  189;  fattening  sheep, 
100;  ranches,  32;  statistics,  U. 
S.,  355;  — world,  355. 

Sheffield  (shgf'eld),  (XV  03),  293. 
shellfish,  *16,  17-18,  19. 

Shetland  (shgt'land)  Islands,  (XV 
01);  fishing,  15;  sheep,  39. 
shipbuilding,  293,  295. 
shoes  (leather),  *264,  264-266. 
shovel,  mechanical,  *224,  *233  ] elec- 
tric, *240. 

Si  (se)  River  and  Valley,  (XVIII 
T4),  331. 

Siam  (si-am'),  (XVIII  T5);  agri- 
culture, 59;  dairying,  116;  ele- 
phants, *186,  186;  forests,  56; 
pythons,  263;  rice,  93. 

Siberia  (si-be'rl-d),  (XVIII);  fish- 
ing, 19;  forests,  41.  42,  51,  287; 
railroads,  312;  reivleer,  188;  un- 
used land,  197;  ^ d -t,  74. 

Sicily  (sls'i-ll),  (X^>  % canning, 
fish,  17;  fish’7,  lOl  138; 

houses,  41 -jv  (sa-^^  -ffiur. 

Sierra  I^dhiia 

(XVIT""  canning,  ^cattle,  sheep. 

Sierra  ^ 


Mountains,  U.  S.,  (V  N3),  66, 131; 
fruit,  130;  rainfall,  *24;  water 
power,  301. 
silage,  80. 

Silesia  (si-le'shi-d),  (lat.  50°55'  N.; 

long.  17°0'  E.),  217,  306-307. 
sihca,  238. 

silk,  artificial  (see  rayon). 
silk,  manufacturing,  250,  251-252 
(see  textiles). 

silk  raising,  *177,  177-178. 
silo,  80,  114.  *196. 
silver,  208,  212,  235-236,  361. 
Singapore  (slng"gd-por),  (II),  141, 
260,  288,  330. 

Sioux  (soo)  City,  (IV  R3),  *281. 
sirup,  maple,  *152. 
sisal,  169,  *171,  171.  172. 

Skeena  (ske'nd)  River,  (lat.  54°30' 
N.;  long.  129°0'  W.),  17. 
skins,  production,  world,  370  (see 
leather). 
slag,  209. 

smelting,  209,  238. 

Smyrna  (see  Izmir). 
snowfall,  in  United  States,  {32). 
soap,  *275,  275. 
soda,  263. 

soil,  61-62,  68-69,  200;  acid,  61; 
alkaline,  61;  alluvial,  62;  bac- 
teria, 61,  200;  black,  {68),  68-69, 
292,  294;  dangers  to,  200-201; 
glacial,  62;  lacustrine,  62;  lime, 
61;  loams,  62;  loess,  201;  per- 
meable, 61;  residual,  62;  re- 
sources, 321;  sandy,  61-62,  119; 
subsoil,  200  (see  also  fertility, 
erosion). 

solar  system,  *344,  344. 
solder,  237. 

Solvay  Process,  *274. 

Soo  Canal,  331. 

sorghum,  87,  *90,  90.  91,  152. 

South  Africa,  Union  of,  (XVII 
R8-9);  coal,  218,  225;  corn,  88, 
89;  desert,  36;  forests,  53;  goats, 
30;  gold,  234;  ranching,  32; 
sheep,  36;  wheat,  67,  72. 

South  America  (d-mgr'1-kd),  (XI), 
34;  Cotton  Belt,  89,  175;  Great 
Plains,  34,  37;  agriculture,  59; 
automobiles,  255;  cattle,  37,  38; 
chemical  industries,  277;  cities, 
314;  coffee,  142;  grasslands,  34, 
37,  288,  289;  imports,  314;  iron, 
218;  manufacturing,  314-315; 
meat  packing,  102,  282;  swine, 
106;  transportation,  327.  (Refer 
by  name  to  particular  countries 
and  regions.) 

South  Bend  (VII  Q2),  256. 

South  Carolina  (kar"o-li'nd),  (I  N3); 
Cotton  Belt,  89,  173-175;  cities, 
302;  forests,  45,  52;  kaolin,  270; 
rice,  95;  textiles,  *249,  249;  veg- 
etables, 120;  water  power,  *302. 
South  Dakota  (dd-ko'td),  (VII  N2); 
Corn  Belt,  87-88;  Great  Plains, 
29-32;  Northern  Wheat  Region, 
73-74;  corn,  87;  dairying,  114; 
irrigation,  31;  swine,  107. 

South  Georgia  (jor'jl-ct;  jor'jd), 
(XI  R8),  19. 


South  Pole,  347. 

sowing,  *59,  63. 

soy  beans,  74,  96-97,  98. 

Spain  (span),  (XIV  03);  agricul- 
ture, *70.  95;  copper,  233;  corn, 

90;  fruit,  132,  137,  138;  iron  ore, 

217,  305;  nuts,  166,  168;  oil 
shales,  229;  potash,  197;  salt, 

242;  sheep,  263;  sugar  cane,  153;  . 

textiles,  250,  251,  310-311;  vege-  | 
tables,  121;  water  power,  310; 
wheat,  65. 

spices,  *149,  149-151,  *150,  *151. 
spinach,  119. 

spinning,  246-252,  *247,  *251;  jenny, 
*205,  205;  wheel,  *204.  204. 

Spokane  (spo"kan'),  (VOl),  289, 290. 
sponge,  *16,  17. 

Springfield  (sprlng'feld),  Ohio,  (VII 
R3),  298. 

Spring  Wheat  Belt  (see  Northern 
Wheat  Region). 
spruce,  43,  45,  48,  55. 

Staffordshire  (staf'erd-shlr),  271. 
stagecoach,  333. 

standardization,  254,  265,  293,  305. 
stars,  344. 

Stavanger  (sta'vang-er),  (XIII  P2), 

15. 

steel,  *208,  211-218;  America,  213- 
215;  Baltimore,  215,  296;  Bel- 
gium, 305;  BetMehem.  215,  295; 
Birmingham,  215;  Colorado,  215; 
Cuba,  215;  France,  305;  Gary, 
*214-215;  Germany,  305;  Great 
Lakes  District,  298;  Luxem- 
bourg, 305;  making,  212,  213- 
214;  Maryland,  215,  296;  Penn- 
sylvania, 215,  295;  Pueblo,  215; 
Russia,  309;  Southeastern  States, 
302;  Sweden,  308. 

Stockholm  (stbk'hohn),  (XIII  Q2), 
*217  329. 

stockyards,  *281,  281. 
strip  cropping,  *195. 
sturgeon,_17.  _ 

Sudan  (soo "dan';  soo-dSn'),  (XVII); 

cotton,  175;  nuts,  165. 

Sudan  grass  *193,  194. 

Suez  (s6b-ez';  sdo'6z)  Canal,  (XIV 
V5),  331. 

sugar,  *152,  152-159,  *153,  *155,  {158); 
consumption,  world,  358;  pro- 
duction, world,  362;  trade,  world, 
*158,  362. 

sugar  beets,  153,  *157,  157-159,  {158), 
{159),  *159,  305. 

sugar  cane,  152-153,  *154,  154-156, 
*155,  *156,  {158),  158,  341. 
sugar,  maple,  *152,  152. 
sugar  roots,  *153,  153;  bean,  15S; 

beet,  153,  157-159. 
sulphur,  160,  *241,  241-242,  263,  361. 
sulphuric  acid,  241,  242. 
sumac,  262. 

Sumatra  (sdo-ma'tra),  (XVIII  S6); 
abaca,  172;  dairying,  113;  fruit, 
139;  nuts,  164,  165;  petroleum, 
228;  rubber,  *160,  161,  162,  *261; 
sisal,  172;  tobacco,  180,  181. 
sun,  344. 

Sunderland  (sun'der-land),  (XV  03), 
293. 


sc-7 


Superior  (sil-pe'ri-er),  (VII  PI),  213. 
Superior,  Lake,  (VII  Ql),  canal, 
331;  forests,  49;  iron,  209,  213, 
215. 

superphosphate,  241. 

Susquehanna  (siis"kwe-han'd)  Riv- 
er, (IX  03),  44,  212,  296,  330. 
Swansea  (swon'se),  (XV  03),  223. 
Sweden  (swe'dgn),  (XIII  Ql);  bar- 
ley, 75;  dairying,  113,  115;  for- 
ests, 41,  46,  51,  287;  iron,  *2/7, 
217,  305,  308;  lumbering,  *308; 
machinery,  255,  258;  manufac- 
turing, 308;  pulp  and  paper,  49; 
reindeer,  *40,  188;  steel,  *2/7,  217, 
308. 

swine,  (105),  *106,  106-107. 
Switzerland  (swit'zer-land),  (XIV 
Q2);  agriculture,  *71;  aluminum, 
238;  cattle,  *38;  chocolate,  148; 
dairying,  115;  forests,  46,  51; 
fruit,  129,  134;  goats,  *194; 

machinery,  255,  258;  manufactur- 
ing, 307;  nuts,  166;  textiles,  250; 
trade,  341-342;  watches,  258, 
*307;  water  power,  307,  319,  *343; 
wheat,  70. 

Sydney  (sid'ni),  (XIX  S5),  34,  227, 
282,  314. 

Syracuse  (slr'd-kus"),  (IX  02),  *274, 
298  299. 

Syria  (slr'1-d),  (XIV  W5);  desert, 
35;  nuts,  166;  rainfall,  24;  soil 
and  surface,  35;  wheat,  65,  71. 

Tacatan,  176. 

Tacoma  (td-ko'md),  (V  Nl),  301. 
tagua  nuts,  *165,  165. 

T^iti  (ta'he-te;  ta-he'te),  140. 
Taiga  (ti'ga).  The,  (XX  1),  11. 
Tampico  (tam-pe'ko),  (III),  228. 
Tanganyika  (t&n"gan-ye'ka)  Terri- 
tory, (XVII  S6),  *10,  172,  250, 
293 

Tangier  (tan-jer'),  (XVII  02),  cH- 
mate,  *28. 
tannin,  262, 
tanning,  262-263. 

Tapajos  (ta'pa-zhosh')  River,  (XI 
P3),  162. 
tar,  210,  214. 
tasajo  (ta-sa'ho),  37,  102. 

Tashkent  (tash"kent'),  (XVIII  P2), 
*289,  290,  312. 

Tasmania  (tSz-ma'nl-d),  (XIX  R6), 
293;  forests,  53;  fruit,  129,  132, 
*133;  shoes,  *266. 

tea,  *145,  145-147,  *146,  *147,  358, 
359. 

l)63;k  50 

Teheran  (t?.-he-ran'),  (Tehran), 
(XVIII  03),  184,  290,  312. 
Tehran  (see  Teheran). 
telescope,  *306. 
television,  333, 
temperature  (see  climate). 

Tennessee  (t6h"6-se'),  (VIII  Ql); 
cities,  302;  coal,  222;  copper, 
241;  cotton,  174;  forests,  45; 
manufacturing,  302;  marble,  245; 
textiles,  249,  252;  tobacco,  180. 
Tennessee  River,  (VIII  Ql),  222, 
330. 
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Tennessee  Valley  Authority,  201, 
302. 

termite,  199-200. 

Texas  (tgk'sds),  (VIII  N02);  Cot- 
ton Belt,  89,  173-175;  Great 
Plains,  29-32;  alfalfa,  32;  buffalo, 
29;  cattle,  100;  corn,  88;  cotton, 
174;  fertihzer,  277;  forest,  52; 
fruit,  130,  136;  goats,  29;  manu- 
facturing, 301;  meat  packing, 
282;  natural  gas,  230;  nuts,  167; 
petroleum,  227;  potash,  197;  rice, 
95;  rubber,  161;  sulphur,  *241, 
241-242;  vegetables,  119,  120; 
wheat,  68,  69. 

textiles,  *246,  246-252,  *247,  *248, 
*249,  *251,  *252,  257,  288-289,  294, 
295,  303,  305,  306,  307,  308,  310- 
311,  314,  362,  363. 

Thames  (t6mz)  River,  (XV  03),  223, 
*291  331 

Thar  (tur)  or  Indian  Desert,  (XVIII 
Q4),  37,  91. 

Thessalonike  (th6s-sa-l6-ne'ke),  Sa- 
loniki,  (XIV  T3),  181. 

Tibet  (tib'et;  tl-b6t'),  (VIII),  38, 
187,  *188,  189. 

tides,  320,  332,  345-346;  co tidal 
lines,  (346),  346;  ebb,  346;  height, 
346;  high,  346;  low,  346;  neap, 
346;  sea  level,  346;  spring,  346; 
tidal  race,  346. 

Tientsin  (tySn'tsen'),  (XVIII  U3), 
53. 

Tiete  (tya-ta')  River,  (lat.  21°15'S.; 

long,  50°  0'  W.),  314. 

Tigris  (ti'grls)  River,  (XVIII  N3), 
137,  267. 

time,  348;  standard,  348,  (348). 
tin,  208,  210,  212,  237. 
tobacco,  *179,  179-182,  *180,  *181, 
(182),  *182,  302,  303. 

Tokyo  (to'ke-6),  (XVIII  W3),  198, 
313  330 

Toledo  (t6-le'do),  (VII  R2),  256, 
280,  297,  298. 
tomato,  117. 

Tortilla,  79. 

Torino  (to-re'no),  (Turin),  (XIV 
Q2),  311. 

tornado  (see  climate). 

Toronto  (to-r6n'to),  (IV  V3),  300. 
trade,  (336-337),  335-338,  366-370. 
trade  winds,  27. 

transportation,  207,  *325,  327-333, 
(336-337)  (see  also  railroads). 
Trans-Siberian  Railway,  312. 
Transvaal  (trans-val'),  (XVII  R8); 

animals,  36;  coal,  225. 
trapping,  287  (see  also/w). 

Trenton  (tren'tun),  (IX  P3),  270, 
295. 

tropic  fruits,  139-141. 
tropic  grasslands,  36-37,  42,  90,  288- 
289;  Africa,  28,  36,  37,  90,  288; 
Australia,  37,  288;  India,  37,  288- 
289;  South  America,  37,  288. 
Tropic  of  Cancer  (kSn'ser),  25,  349. 
Tropic  of  Capricorn  (kap'ri-corn), 
25.  349. 

tropic  uplands,  (139). 
trout,  17. 

Troy  (troi),  (IX  Q2),  298,  299. 
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truck,  190. 

truck  farming,  119,  296  (see  also 
vegetables). 

tsetse  fly,  183. 

Tula  (tob'la),  (lat.  53°40'  N.;  long. 
37°30'  E.),  309. 

tuhp  trees,  43. 

tuna,  17. 

tvmdra  (toon'drd),  (202);  cities,  286; 
crops,  60;  reindeer,  39-40,  188. 

tungsten,  212. 

Tunisia  (tu-nish'l-d),  (XVII  P2), 
135,  138. 

Turin  (tu'rln)  (see  Torino). 

turkey  (see  'poultry). 

Turkey  (tur'ki),  (XIV  UV4),  284; 
cattle,  284;  goats,  284;  manu- 
facturing, 311;  sheep,  284;  to- 
bacco, 181. 

turpentine,  52. 

Tyne  (tin)  River,  (VI  02),  223. 

Uganda  (oo-gan'da;  h-gan'dd), 
(XVII  S5),  175. 

United  Kingdom,  (XV),  46;  auto- 
mobiles, 254;  banana,  imports, 
358;  chemical  industries,  277; 
cities,  292;  climate,  291;  coal, 
292;  free  trade,  292;  glass 
making,  272;  iron,  212,  216; 
kaolin,  271;  leather,  263;  loca- 
tion for  manufacturing,  292;  ma- 
chinery, 255,  293;  manufacturing, 
291-293;  occupations,  *293;  pneu- 
matic tires,  260;  railroads,  292; 
rainfall,  291;  resources  for  manu- 
facturing, 291;  rubber  boots,  261; 
sheep,  263;  shipbuilding,  293; 
shoes,  266;  textiles,  importance 
of,  362;  variety  of  manufacturing, 
293;  water  power,  291-292; 
wheat,  292  (see  also  Great 
Britain,  England,  Ireland,  Scot- 
land, Wales). 

United  States,  (III),  (IV);  apples, 
(129);  automobiles,  363;  bananas, 
imports,  358;  cattle  (106);  coal, 
(222);  — original  tonnage,  359; 
— production,  360;  copper,  360; 
corn,  357;  cotton,  (169);  — area 
and  yield,  359;  — exports,  *176; 
exports,  general,  363,  371;  fer- 
tilizer, 358;  flax  (182);  gold,  361; 
grapes,  (135);  imports,  371;  irri- 
gation, (30);  jute,  imports,  359; 
lead,  361;  lumber,  cut,  consump- 
tion, and  stand,  364;  — exports, 
355;  meat  packing,  357;  milling, 
357;  national  forests,  (42),  *55; 
occupations,  362;  paper,  com- 
position, 355;  peach,  (131);  pipe 
lines,  (231);  population  increase, 
*193;  potatoes,  (124),  358;  public 
lands,  30;  rice,  (182);  sheep,  355; 
silk,  imports,  252;  snowfall,  (32); 
standard  time,  (5-/5);  sugar  beets, 
(158);  sugar  cane,  (158);  swine. 
(105) ; tobacco,  (182) ; unused  land, 
197;  vegetables,  (119);  water 
power,  374;  weather,  (53);  wheat, 
355;  — exports,  357;  — produc- 
tion, 355;  wool,  imports,  251; 
zinc,  production  361.  (Refer  by 
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name  to  particular  states  and 
regions.)  _ _ _ 

Uruguay  (u'roo-gua;  oo"roo-gwi'), 
(XI  P6);  cattle,  102;  exports, 
341;  mate,  147;  meat  packing, 
102;  sheep,  102. 

U.  S.  S.  R.  (see  Russia). 

Utah  (u'to;  ti'ta),  (V  P3);  canning, 
131,  289;  dairying,  289;  fruit, 
131;  lead,  237;  lumbering,  289; 
meat  packing,  289;  poultry,  109; 
soil  and  surface,  34;  sugar  Ijeets, 
157;  zinc,  237. 

Utica  (u-tl'kd),  (IX  P2),  298,  299. 

vacuum  tube,  335. 

Valencia  (vd-l6n'shl-d),  (XIV  04), 

121. 

Valparaiso  (vaP'pd-ra'zo),  (XI  N6), 
332. 

vanadium,  212.  _ 

Vancouver  (vS,n-koo'ver),  (V  Nl), 
73. 

vegetables,  96-98,  *117,  117-125, 
*118,  {119),  *119, 119;  canning,  118, 
120,  283-285;  shipping,  118. 
vegetable  fibers,  169-178. 
veneer,  52. 

Venezia  (va-na'tse-a),  (Venice), 
(XIV  R2),  150,  272. 

Venezuela  (vSn"e-zwe'ld),  (XI  02), 
cacao,  148;  coffee,  143;  petro- 
leum, 227,  228. 

Venice  (see  Venezia). 

Verkhoyansk  (vy6r"kh6-yansk'), 
(lat.  67°30'  N.;  long.  133°30'  E.), 
*42,  42. 

Vermont  (ver'm5nt),  (X  M3);  gran- 
ite, 245;  maple  sugar,  *152,  152; 
marble,  245. 

Vicksburg  (vlks'btlrg),  (VIII  P2), 

330. 

Victoria  (vlc-to'ri-d),  (XIX  R5); 
fruit,  129,  132,  137;  sheep,  103; 
wheat,  67,  72. 

Virginia  (ver-jfn'i-d),  (I  02);  Cotton 
Belt,  173-175;  cities,  302;  coal, 
221,  222;  fishing,  16;  forests,  45; 
fruit,  128;  Great  Valley,  128; 
manufacturing,  302;  nitrate.  277; 
textiles,  *249)  tobacco,  179,  180, 
303;  wheat,  68. 
vitamins,  117. 

Vladivostok  (vla"dl-v6s-t6k),  (XVIII 
W2),  333. 

Volga  (vbl'gd)  River,  (XII  T2),  51, 

331. 

Wadsworth  (wSdz'wfirth),  Nev. 
(lat.  39° 35'  N.;  long.  119°  15'  W.), 
*24. 

Wales  (walz),  (XV  03);  cattle,  104; 
coal,  210,  223,  292;  meat  indus- 
try, 104;  sheep,  38-39. 
walnuts,  41,  43,  45,  129;  American, 
166-167;  Persian,  166. 
warp  thread,  *248. 

Warrior  River,  303. 

Warsaw  (wor'so)  (see  Warszawa). 
Warszawa  (var-sha'va),  (XII  R2), 
307. 

Washington  (wosh'Ing-tiin),  city, 
(I  02),  221,  227. 


Washington,  state,  (V  Nl),  {354)) 
canning,  289;  cattle,  100;  dairy- 
ing, 289;  fishing,  17;  forests,  *54, 
54;  fruit,  127,  128,  131,  132; 
lumbering,  289;  meat  packing, 
289;  poultry,  109;  soil  and  sur- 
face, 35;  Willamette-Puget  Sound 
Valley,  23. 

watches,  258,  298,  307. 
watermelon,  119. 

water  power,  238,  *294-295,  {296), 
*302,  3 1 7-3  1 9,  *317,  *318-319,  *320) 
Alabama,  302;  Alaska,  55,  319; 
Atlantic  Coast  Plain,  248;  Bo- 
hvia,  *314)  Brazil,  250,  314,  *320) 
Canada,  319;  Colorado  River, 
319;  Columbia  River,  301;  Eng- 
land, 246,  247;  flow,  318;  gla- 
ciers, 319;  head,  318;  Iowa,  319; 
Italy,  310,  311;  Japan,  313;  lakes, 
318;  Northeastern  United  States, 
(296);  New  England,  294;  Nor- 
way, 308,  319;  Pacific  coast,  301; 
Palestine,  311;  Pennsylvania, 
296,  318;  Piedmont,  248;  South 
Carolina,  *302)  Spain,  310;  Swit- 
zerland, 307,  319,  *343)  United 
Kingdom,  291-292;  United  States, 
374;  Willamette-Puget  Sound 
Valley,  319. 

water  transportation,  328-331;  ca- 
nals and  canal  boats,  31,  44,  213, 
222,  292,  299,  304,  328,  331;  en- 
gines, 328;  flatboats,  330;  ocean 
lines  and  Hners,  *328,  {329),  329- 
330;  ports,  332-333;  raft,  328; 
river  steamers,  330;  river  trans- 
portation today,  331;  sail,  328; 
tramp  steamers,  328-329. 
water  vapor,  *24. 

Watt,  James,  205,  219. 
weather,  (78),  {83)  (see  climate, 
rainfall,  winds). 
weaving  (see  textiles). 

Wedgewood  porcelain,  271. 
weU,  artesian,  *30,  31,  226-227,  241. 
Welland  (wel'and)  Canal,  (IX  N2), 
299  331. 

Wellington  (w6l'ing-tun),  (XIX  in- 
set), 283. 

Wenatchee  (we-nach'e)  River  Val- 
ley, (V  Nl),  128. 

Weser  (va'zer)  River,  331. 

West  Indies  (in'dlz),  (III);  cacao, 
148;  coffee,  142;  cotton,  175; 
forests,  56;  fruit,  138,  139,  141; 
iron,  218;  poultry,  110;  rice,  95; 
salt,  242;  spices,  150;  sugarcane, 
153,  155;  transportation,  327. 
West  Virginia  (ver-jln'1-d),  (I  N2); 
cities,  297;  coal,  222;  forests,  45; 
fruit,  128;  Great  Valley,  128; 
glass  making,  272. 
whale,  *18,  *19,  19,  263;  bone,  19; 

oil,  19;  treaty,  19. 
wheat,  {63),  63-74,  (67),  *72,  {192), 
292,  341,  355,  356,  357. 
wheel,  invention  of,  327. 

Wheeling  (hwel'Ing),  (I  Nl),  297. 
White  Sea,  (XII  SI),  51. 
whitefish,  17. 

Whiting,  Ind.,  229. 

Whitney,  Eli,  173,  205. 


Wichita  (wlch'l-to),  (VIII  03),  280. 

Wilkes-Barre  (wllks'=bar-i),  (IX 
P3),  222,  252. 

Willamette-Puget  (wl-la'met=pu'j et) 
Sound  Valley,  (V  Nl-2),  23;  flax, 
170;  manufacturing,  301;  water 
power,  319. 

Wilmington  (wil'ming-tun),  (I  02), 
*263,  276,  295. 

wind,  25-28,  *26,  *27,  349-350;  cir- 
culation of  air,  *26,  26;  cyclone, 
80-82,  {81),  {82),  {83),  83,  *84,  84, 
85,  350;  doldrums,  26;  roses,  {22), 
{23))  tornado,  81,  *86,  86;  trade, 
27,  349;  westerhes,  82,  349;  zone 
of  calms,  26  (see  also  climate). 

windmills,  319-320. 

wine,  *135  (see  grape). 

Winnipeg  (win'1-peg),  (IV  R2),  11, 

33,  73,  223,  250,  301. 

Winston-Salem  (win'stun=sa-lem), 
(I  N2),  180,  182,  302,  303. 

Wisconsin  (wis-kon'sln),  (VII  PQ2); 
Corn  Belt,  87-88;  automobiles, 
256;  copper.  236;  chocolate,  148; 
dairying.  111,  113,  114;  forests, 
49;  fruit,  132;  granite,  245; 
hemp,  170;  iron,  236;  mining, 
209;  shoes,  265;  swine,  107;  tex- 
tiles, 252;  typical  farm,  99;  to- 
bacco, 180;  university,  298;  vege- 
tables, 120. 

Witwatersrand  (wit-wa'ters-rant; 
-r&nd),  the  Rand,  234.  t 

wood  pulp,  49,  51;  production  and 
consumption  in  United  States, 
355. 

woof  thread,  *248. 

wool,  21,  38,  *246,  251;  consump- 
tion, world,  371;  production, 
world,  371;  United  States  im- 
ports, 251;  uses  of,  251  (see  also 
sheep  and  textiles). 

Worcester  (wdbs'ter),  (X  N3),  251, 
257,  258. 

Wyoming  (wl-o'mlng),  (VI  02),  157; 
Great  Plains,  29-32. 

yak,  38,  39,  {183),  187,  *187,  327. 

Yaluma  (yak't-md)  Valley,  (V  Nl), 
128. 

yam,  125. 

Yangtze  (yang'tse)  River  and  Val- 
ley, (XVIII  U3);  forests,  47; 
rice,  92,  93;  traffic,  331. 

Yarmouth  (yar'muth),  (XV  P3),  16. 

Yaroslavl  (ya"r6-sla'v’l),  (XIII  S2), 
260-261. 

Yemen  (yem'en)  Plateau,  143. 

Yonkers,  N^Y.,  251. 

Yucaipa  (yoo-kd-e'pd)  Valley,  128- 
129. 

Yucatan  (yoo"ka-tan'),  (III),  172. 

Yugoslavia  (yob'go-sla'vl-d),  (XIV 
S3);  forests,  46;  hemp,  170; 
meat  industry,  104;  nuts,  166; 
tobacco,  181. 

Yukon  (yob'kbn)  River  and  Valley, 
(III);  fishing,  17;  gold,  234. 

Zanzibar  (za,n"zl-bar'),  (XVII  S6), 
*149,  150. 

zinc,  210,  236,  237,  361. 
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POLITICAL  MAP 
OF 

THE  WORLD 

ON  GOODE'S  HOMOLOSINE  EQUAL  AREA  PROJECTION 

Distances  shotvn  in  statute  miles 
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The  Homolosine  projection  by  Professor 
John  Paul  Goode  is  an  equal  area  pro- 
jection; that  is,  a square  inch  anywhere  on 
the  map  represents  the  same  number  of 
square  miles  of  the  earth’s  surface  as  any 
other  square  inch  on  the  map.  For  this 
reason  areas  of  countries  may  be  shown 
upon  it  without  error.  The  continents  are 
given  better  form  than  in  any  other  world 
map  projection.  It  is  greatly  superior  to 
Mercator’s  projection  for  nearly  all  teach- 
ing purposes. 


PLATE  II 


The  world  is  round,  like  an  orange.  Maps  are  flat,  like  sheets  of  paper.  How  can 
we  show  the  surface  of  the  round  globe  on  the  flat  map?  That  is  a hard  problem. 


The  best  way  to  get  an  idea  of  this  problem  is  to  skin  an  orange  carefully  in  one  piece 
and  spread  the  skin  out  flat  like  the  one  shown  here. 

It  is  not  hard  to  do.  It  shows  you  how  the  surface 
of  a globe  looks  when  spread  out  flat. 

Professor  J.  Paul  Goode  did  something  like  that  with 
the  skin  of  a globe  when  he  made  this  map.  He  has 
stretched  it  a little  to  get  it  flat,  but  this  map  shows  all 
the  different  countries  and  continents  in  true  relative  size, 
and  more  nearly  in  their  true  shape  than  any  other  flat  map  of  the  whole  world  shows 
them.  That  is  why  we  use  it  here.  It  is  the  truest  map  there  is — of  the  whole  world — 
on  one  sheet. 

By  permission  of  J.  Paul  Goode;  Copyright  by  the  University  of  Chicago  Press 
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